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OXAZOL1DINONES AND THEIR USE AS ANTIINFECTIVES 



OXAZOLIDINONE COMPOUNDS ANlT ~ 
METHODS OF PREPARATION AND USE THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of provisional U.S. patent application 



Serial No. 60/146,012, filed July 28, 1999. 

FIELD OF THE INVENTION 
10 The present invention is directed to oxazolidinones, oxazolidinone 

compositions, and methods for their preparation and use. 

BACKGROUND ART 
Oxazolidinones are compounds where an amine group and a hydroxyl 
4^ group-on-adjacentcarbortatojns have heejucyclizedJo form aJLjnemberedring 



containing a carbonyl group. Certain^ oxazolidinones have been shown to exhibit 
a variety of biological activities. For example, some oxazolidinones are inhibitors 



of monoamine oxidase-B, an enzyme implicated in Parkinson's disease. See, for 
example. Ding et aL, J. Med. Chem. 36:3606-3610 (1993). 

20 Scientists have reported that certain oxazolidinone derivatives exhibit 

beneficial antibacterial effects. For instance, N-[3-[3-fluoro-4-(morpholin-4- 
yl)phenyl]2-oxooxazoIidin-5(s)-ylmethyl] acetamide (below) has been reported to 
be useful for the treatment of bacterial infections. Lizondo et aL, Drugs of the 
Future, 21:1116-1123 (1996). 

25 A ten step synthesis of oxazolidinone antibiotics has been described. U.S. 

Patent No. 5,547,950. A four step synthesis of the antibacterial compound U- 
100592 also has been reported. Schauss et aL, Tetrahedron Letters, 37:7937-7940 
(1996). A five step preparation of enantiomerically pure cis- and trans-N- 
(propionyl)hexahydrobenzoxazolidin-2-ones further was reported. De Parrodi et 

30 aL, Tetrahedron: Asymmetry, 8:1075-1082 (1997). 
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The synthesis of the oxazolidinone antibacterial agent shown below has 
been reported. Wang el al f Tetrahedron, 45:1323-1326 (1989). This 



oxazolidinone was made using a process that included the reaction of an aniline 
with glycidol to provide an amino alcohol, and the diethylcarbonate mediated 
cyclization of the amino alcohol to afford an oxazolidinone. 

R O 




H 3 C 



10 



The synthesis of oxazolidinone antibacterial agents, including the 



compound shown below has been reported. U.S. Pat. No. 4,705,799. The process 
used to make-the compound shown below included a metal mediated reduction of 
a sulfonyl ehloride-to provide- a s ulfide : — ^ 



CH 3 S 




15 



20 



The synthesis of oxazolidinone antibacterial agents, including the pyridyl 
compound shown below has been reported. U.S. Patent No. 4,948,801. The 
process used included an organometallic mediated coupling of an organotin 
compound and an aryl iodide. 
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Otfier repons ot syntheses ot oxazolidinone compounds ![Rrtfe~seribedTTT~ 

de~iwoi Tsran^pir^ 



PCT WO 98/54161. 

The synthesis of oxazolidinone compounds also is described in U.S. 
Patent Application Serial No. 09/012.535, filed January 23. 1998. U.S. Patent 
Application Serial No. 09/086,702, filed May 28, 1998. U.S. Patent Application 



Serial No. 09/235,771. filed January 22, 1999, and PCT/US99/01318, filed 
January 22. 1999, the disclosures of which are incorporated herein by reference in 
their entirety. 



SUMMARY OF INVENTION 
Provided are oxazolidinones, compositions comprising oxazolidinones, as 
well as methods of their synthesis and use. Also provided are compositions for 
the treatment or prevention of an infectious disorder comprising an effective 
15 amounrof any'oxa^li^Tinone compound casciosecftiereirr and a plfasmaceutically ~ 



acceptable carrier. Methods are provided of treating or preventing an infectious 
disorder in a human or o ther animal subject, compris ing administering to the 
subject an effective amount of any oxazolidinone compound disclosed herein. 



20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the structure of some exemplary thiocarbonyl 
oxazolidinone compounds. 

Figure 2 shows another embodiment of structures of some exemplary 
thiocarbonyl oxazolidinone compounds. 
25 Figure 3 shows further embodiments of the structure of some exemplary 

thiocarbonyl oxazolidinone compounds. 

Figure 4 shows further embodiments of the structure of some exemplary 
thiocarbonyl oxazolidinone compounds. 

Figure 5 shows further embodiments of the structure of some exemplary 
30 thiocarbonyl oxazolidinone compounds. 

Figure 6 shows structures of some exemplary oxazolidinone compounds of 
formula 2. 
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DETAILED DESCRIPTION 

Definitions 

As used herein, the terms and phrases have the meanings and definitions 
known in the art. Some of the more commonly used phrases are described in 
more detail below. J 



"Combinatorial library" or i4 array" is an intentionally created collection of 
differing molecules which can be prepared synthetically and screened for 
biological activity in a variety of different formats (e.g., libraries of soluble 
10 molecules, libraries of molecules bound to a solid support). Typically. 

combinatorial libraries contain between about 6 and two million compounds. In 
one embodiment, combinatorial libraries contain between about 48 and 1 million 
compounds. For example, combinatorial libraries may contain between about 96 
and 250.000 compounds. In another embodiment, combinatorial libraries may 



15 contain about 40 to 100 compounds. 



"AlkyI" refers to a cyclic, branched or straight chain chemical group 

smtafn ing o nly^ri>on-and-hydrogenv^uGh-a^m ethyl, pentylrand a damantyl 

AlkyI groups can either be unsubstituted or substituted with one or more 
substituents, e.g., halogen, alkoxy. acyloxy, amino, hydroxyl, mercapto. carboxy, 
20 benzyloxy, phenyl, and benzyl. AlkyI groups can be saturated or unsaturated (e.g.. 

containing -C=C- or -C=C- subunits). at one or several positions. Typically, alkyl 
groups will comprise about 1 to 12 carbon atoms, for example about 1 to 10, or 
about 1 to 8 carbon atoms. 

"Heteroalkyr refers to a cyclic, branched or straight chain chemical group 
25 containing carbon, hydrogen and at least one heteroatorn. The heteroatom will be 

typically nitrogen, oxygen or sulfur. Heteroalkyl groups can either be 
unsubstituted or substituted with one or more substituents. e.g.. halogen, alkoxy, 
acyloxy. amino, hydroxyl. mercapto. carboxy, benzyloxy, phenyl, benzyl. Where 
the heteroalkyl group contains a nitrogen atom, the nitrogen atom can be primary, 
30 secondary, tertiary, quaternary or can be in various forms such as an amide or 

sulfonamide. Heteroalkyl groups can contain one or more unsaturated (e.g., - 
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C = CZ or -i^C^Fsubunits. "TypicallyrheterDalk yl giuu ps will comprise 1 to 12 

"atomsTfbr example^-TrrS7T^I-tor4-caTboTratoins7 

4k AryP refers to a monovalent unsaturated aromatic carbocyclic group 
having a single ring (e.g. phenyl), multiple rings (e.g. biphenyl). or multiple 
5 condensed rings (e.g. naphthyl or anthryl). Aryl groups can be optionally 

unsubstitutg d or substituted with amino, hydroxy!, alkyl. heteroalkyl, alkoxy. halo, 

mercapto and other substituents. Typically, the aryl group is a substituted single 
ring compound. For example, the aryl group is a substituted phenyl ring. 
- -"Heteroaryr refers to a monovalent unsaturated aromatic carbocyclic 

10 group having a single ring (e.g., pyridyl or furyl) or multiple condensed rings (e.g., 

indolizinyl or benzothienyl) and having at least one heteroatom within the ring. 
The heteroatom in the ring is preferably nitrogen, oxygen or sulfur. Heteroaryl 
groups can be optionally unsubstituted or substituted with amino, hydroxyl. alkyl, 
heteroalkyl, alkoxy, halo, mercapto and other substituents. In one embodiment, 

1 5 Ihe heteroaryl grpfip is~slibstitutea. 1 - : 

- ~ Electron withdrawing group" refers to a substituent that-draws electrons 

— ^itself more than a hydr oge n atom would if it occupied the same position i n a 

molecule. This definition according to field effect is discussed in March. 
"Advanced Organic Chemistry:' 3d Edition, pp. 16-17, Wiley-Interscience. New 

20 York. It should be contrasted with a definition based on resonance effects. 

Examples of electron withdrawing groups include -NR 2 , -COOH. -OR, -SR. -F, 
-GOR. -CI, -SH, -NOa, -Br, -NH 2 , -S0 2 R, -I, -OH, -CN, -C=CR 2 , where R is 
alkyl. heteroalkyl. aryl or heteroaryl. 

"Chemical module" refers to a general class of molecules that can be 

25 incorporated into a combinatorial library at a discrete step in the library synthesis. 

For example, thiols are chemical modules that can be coupled to a substrate, 
where the synthetic route employs a nucleophile to displace a solid support bound 
leaving group; isocyanates are chemical modules that can be coupled to a 
substrate, where the synthetic route employs an electrophile to react with a solid 

30 support bound amine. Chemical modules can contain tens, hundreds or thousands 

of different individual members. 
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' kT Pro tecnnggroup^^ B'iTslfietoll owing 

"characfenstfcs^ 

to give a protected substrate that is stable to the projected reactions for which 
protection is desired; 2) is selectively removable from the protected substrate to 
yield the desired functionality: and 3) is removable in good yield by reagents 
compatible with the other functional group(s) generated in such protection 



reactions. Examples of protecting groups can be found in Greene ex al. (1991) 
Protective Groups in Organic Synthesis, 2nd Ed. (John Wiley & Sons, Inc.. New 

York). „ 

10 "Biologically active oxazolidinone compounds" or "bioactive 

oxazolidinone compounds" refers to an oxazolidinone compound that exhibits 
biological activity. For instance, a biologically active oxazolidinone can inhibit 
the interaction between an enzyme or receptor and its respective substrate(s) or 
endogenous ligand(s). or inhibit cell growth of a microorganism, by about at least 

1 5 15% aiT a sohTtioncohcentration of TO" 3 molar oFlower (i e7, it hasinm&itory 



activity). For example, the biologically active oxazolidinone will inhibit such 

proce sses at solution concentrations of about IP" 4 M or lower, or 10° M or lower, 

or. e.g.. of about 10° M or lower. 
Oxazolidinones 

20 Provided are oxazolidinones, and compositions comprising 

oxazolidinones. as well as methods for their synthesis, for example, by solid phase 
synthesis methods, and methods for their use. A variety of oxazolidinones are 
provided that optionally have biological activity, such as antimicrobial activity. 
In one embodiment, oxazolidinones 1 are provided: 



Rg-Rff-RT-r^ ,NH-Rs 



wherein in one embodiment: 
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OS- 



20 



25 



alkoxythiocarbonyl. alkylthio(carbonyl ). or alkylthio(thiocarbonyl): 
R 7 is aryl or heteroaryl; 

R 8 is alkyl (e.g., C,-C 7 alkyl), alkenyl (e.g..C,-C 7 alkenyl). alkynyl (e.g. 
C,-C 7 alkynyl), NR. O. S. C(=Q)NR. NRC(=Q). C(=Q). C(=Q)G- OC(=Q). 



OC(=0)NR. NRC(=0)0. C(=S)NR. NRC(=S), C(=S). C(=S)0. OC(=S), 
OC(=S)NR.NRC(=S)0. S(=0). S0 2 . S0 2 NR. NRS0 2 , NRCONR'. 
NRC(=S)NR\ or (CH 2 )„a -wherein n = 0-20. e.g., 0-6, and wherein R and R' are 
independently H. alkyl. heteroalkyl. aryl or heteroaryl: and 

R 9 is hydrogen. OH. OR". SR*\NR"R"\ alkyl. aryl. heteroalkyl. or 

heteroaryl. and wherein R" and R"' are independently H. alkyl, heteroalkyl. aryl 

or heteroaryl. 



In one embodiment-ofthe compounds of formula 1: 

P „ ^ nr s. rf=O)NR. NRC(=Ql I C(=QlQ t QCi=0).OC(= Q ) NR - 



C(=S)NR, NRC(=S), OC(=S)NR, NRC(=S)0. or NRC(=S)NR'. wherein R and R' 
are independently H, alkyl. heteroalkyl. aryl or heteroaryl; and 

R 9 is hydrogen, OR". SR",NR"R"\ alkyl, aryl. or heteroaryl. wherein ^ 
each R" and R'" are independently H, alkyl. aryl or heteroaryl. 

In one embodiment of the compounds of formula 1, R6 is a thioacyl group. 
Exemplary thioacyl groups include C(=S)CH 3 , C(=S)CH 2 CH„ C(=S)H. and 

C(=S)cyclopropyl. 

Examples of oxazolidinone compounds are provided in Figures 1-5. 
Figure 6 further provides examples of oxazolidinone compounds of formula 2. 

In one embodiment of the compounds of formula 1. R 8 is not aryl. 
heteroaryl. morpholino, piperazino. thiomorpholino. indolino, or thiopyrano. In 
one preferred embodiment. R 7 and R 9 are not directly bonded. 
Also provided are compounds of formula 3: 



OOCID- <WO_0109107A1 j_>: 



WO 01/09107 r: PCT/US00/20332 



wherein in one emb^imeint: 
R7 is aryl or heteroaryl; 

Rg is alky! (e.g.. C1-C7 alky]), alkenyl (e.g.. C1-C7 alkenyl), alkynyl 
(e.g.. as C,-C 7 alkynyl). NR. O. S, C(=0)NR, NRC(=0), C(=0). C(=0)0. 
OC(=0). OC(=0)NR. NRC(=0)0, C(=S)NR. NRC(=S), C(=S). C(=S)0. 
OC(=S), OC(=S)NR. NRC(=S)0. S(=0). S0 2 , SO : NR. NRS0 2 , 
10 NRCONR\ NRC(=S)NR\ or (CH 2 ) n O. wherein n = 0-20. e.g., 0-6. and 

wherein each R and R' are independently H. alkyl, heteroalkyl, aryl or 



heteroaryl; 



R 9 is hydrogen. OH, OR". SR*\ NR"R"\ alkyl, aryl, heteroalkyl. or 



heteroaryl, and wherein each R" and R'" are independently H. alkyl. 
15 heteroalkyl, aryl or heteroaryl; and 

Rio is H, alkyl, heteroalkyl, aryl or heteroaryl. 

In one embodiment of the compounds of formula 3, Rio is H; alkyi such as 
C1-4 alkyl; substituted alkyl such as C1-4 alkyl substituted with 1-3 F, 1-2 CI. CN, 
20 N0 2 or COOC1-C4 alkyl; or R l0 is a C 3 -6cycloalkyl. 

In one embodiment. Rio is CH3, CH2CH3, or cyclopropyl. 

in another embodiment of the compounds of formula 3. Rs is NR. S. 
C(=0)NR. NRC(=0), C(=0)0. OC(=0). OC(=0)NR. C(=S)NR. NRC(=S), 
OC(=S)NR. NRC(=S)0, or NRC(=S)NR\ wherein R and R' are independently H. 
25 alkyl. heteroalkyl. aryl or heteroaryl: and 

R 9 is hydrogen, OR", SR'\ NR"R ? ". alkyl. aryl. or heteroaryl, wherein 
R" and R"' are independently H. alkyl. aryl or heteroaryl. 
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There further is provided compounds of formula 4: 



'V^S^.N Kim « 



wherein: 

R7 is aryl or heteroaryl; 



Rs is NR. S, C(=0)NR. NRC(=0). C(=0)0. OC(=0), OC(=0)NR. O 
C(=S)NR. NRC(=S). OC(=S)NR, NRC(=S)0. of NRC(=S)NR>. wherein 
R and R' are independently H. alkyl. heteroalkyl. aryl or heteroaryl; and 
R, is hydrogen. OR". SR". NR"R"', alkyl, aryl. or heteroaryl. 

- whereinR " and R- each are ^pendently H. alkyl. heteralkyl. aryl or 

heteroaryl; and ~ - 

Rio and R„ are independently hydrogen, alkyl, heteroalkyl, aryl or 
heteroaryl, or NR 10 R, hi-NH* NHC,- 4 alky^C-Gaalky^or-N^CH.b 



There further are provided compounds of formula 5: 



20 



Rg-Rs-Rf-fCj H 



o 



wherein, in one embodiment: 
R7 is aryl or heteroaryl; 

25 R8isNRS ' C f= 0 ) N R.NRC(=0),C(=0)O.OC(==0),OC(=0)NR^ 
C(=S)NR. NRC(=S), OC(=S)NR, NRC(=S)0. or NRC(=S)NR«. wherein 
R and R-* are independently H. alkyl, heteroalkyl. aryl or heteroaryl; and 
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Ro is hydrogen. OR'\ SR'\ NR^R^Talkyi: aryfTor heteroaryi: 
"wherein R" and R" ^aclTare"^ or 
heteroaryi; and 

Rio is alkyl. C r G alkyl. heteroalkyl. aryl or heteroaryi. 



Also provided are compounds of formula 6: 



25 



H^NRioRn 
6 S 



10 wherein in one embodiment: 

R 7 is aryl or heteroaryi; 

R 8 is alkyl (such as d-C 7 alkyl), alkenyl (such as Q-C7 alkenyl), 



alkynyl (such as C,-C 7 alkynyl), NR. O. S. C(=0)NR, NRC(=0), C(=0), 
C(=0)0, OC(=0), OC(=0)NR. NRC(=0)0, C(=S)NR. NRC(=S), C(=S), 
-15 - --^f- — -C(-=S)Q^QC(-=S^ OG(=S)NR^NRC(=S)Q, S(=Q-K SO^Q:iNR^NR£Q^_ 
NRCONR\ NRC(=S)NR\ or (CH 2 ) n O, wherein n = 0-20 ? such as 0-6, and 
wherein R and R % are independently HL alkyl, heteroalkyl, aryl or 
heteroaryi; 

R 9 is hydrogen. OH, OR", SR'\ NR^R*", alkyl, aryl, heteroalkyl, 
20 or heteroaryi. and wherein R" and R"* are independently H, alkyl. 

heteroalkyl, aryl or heteroaryi; 

Rio and R M are independently hydrogen, alkyl. heteroalkyl, aryl or 
heteroaryi; or 

NR10R11 is NH 2 , NHC r4 alkyL N(C r C 4 alkyl) 2? or N(CH 2 ) 2 _ 5 . 



In one embodiment, there are provided compounds of formula 6. wherein; 

R 8 is NR. S. C(=0)NR. NRC(=0). C(=0)0. OC(=0). OC(=0)NR. 
C(=S)NR. NRC(=S). OC(=S)NR. NRC(=S)0. or NRC(=S)NR\ wherein R and R* 
are independently H, alkyl. heteroalkyl. aryl or heteroaryi; and 



10 
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R q is hydrogen. OR". SR \ 'NR"R"\ alkyl, aryl, or heteroaryl. wherein 



R" and R % " are independently H. alkyl. aryl or heteroaryl. 
Further provided are compounds of formula 7: 



9 -R 8 -R^I^H 



V 



OR 10 



wherein in one embodiment:- 
R 7 is aryl or heteroaryl: 

R* is alkyl (such as C,-C 7 alkyl), alkenyl (such as C r C 7 alkenyl), aikynyl 
10 (such as C,-C 7 aikynyl). NR. O, S. C(=0)NR, NRC(=0). C(=0), C(=0)0. 

OC(=0), OC(=0)NR. NRC(=0)0, C(=S)NR. NRC(=S). C(=S). C(=S)0. OC(=S). 
OC(=S)NR. NRC(=S )Q. S(=Q). SQ 2 , SQ 2 NR, NRSQ 3 , NRCONR\ 



NRC(=S)NR\ or (CH 2 ) n O, wherein n = 0-6. and wherein R and R' are 
independently H, alkyl, heteroalkyl, aryl or heteroaryl; 
~Y5 ~ — -R 9 -isr hydrogen. OIL 0R^rSRr \ NR' 'R— . alkyl-aryl. heteroalkylv-or- 



heteroaryL and wherein R" and R"' are independently H, alkyl, heteroalkyL aryl 
or heteroaryl; and 

Rio is alkyl. heteroalkyl, aryl or heteroaryl. 

20 In one embodiment of the compounds of formula 7: 

R 8 is NR. S, C(=0)NR. NRC(=0), C(=0)0, OC(=0) ? OC(=0)NR. 
C(=S)NR. NRC(=S), OC(=S)NR, NRC(=S)0, or NRC(=S)NR\ wherein R and R' 
are independently H, alkyl, heteroalkyl, aryl or heteroaryl; and 

R 9 is hydrogen, OR", SR'\ NR"R"\ alkyl. aryl, or heteroaryl, wherein 
25 R" and R*" are independently H. alkyL aryl or heteroaryl. 



Also provided are compounds of the structure lb: 
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- — — • — — ~~- 

R^r^^ — - 

1b 

wherein, in one embodiment: 

R 2 and R4 are. independently, hydrogen, alkyl, heteroalkyl, heteroaryl or an 
5 electron withdrawing group; 

R 6 is thioacyl. aminocarbonyl, alkoxycarbonyl, arninothiocarbonyl, 
alkoxythiocarbonyl, alkylthio(carbonyl), or alkylthio(thiocarbonyl); and 
Ri is: 

C(0)NR 7 R 8 , C(S)NR 7 R^OC(0)NR 7 R 8 , OC(S)NR 7 R 8 , NR 7 C(0)N 
10 R 8 R<^ NR 7 C(S)N R 8 R 9 , wherein R 7? R 8 , and R 9 are. independently, 

hydrogen, alkyl. heteroalkyl. aryl or heteroaryl; 

____ _C(0)OR ) o T , wherein Rio is hydro gen, alkyl, heteroalkyl. ary l or 

heteroaryl; 

C(0)Rn, wherein Rn is hydrogen, alkyl, heteroalkyl, aryl or 
heteroaryl; 

SR12, S(0) 2 Ri2. or S(0)Ri2, wherein R12 is hydrogen, alkyl. 
heteroalkyl, aryl or heteroaryl; 

NR13R14 wherein R13 and R| 4 are. independendy, hydrogen, acyl. 
sulfonyl. alkyl, heteroalkyl, aryl or heteroaryl; 

2-oxazolyl comprising R15 at the 4-position and Ri6 at the 5- 
positidn of the oxazolyl, wherein R J5 and Ri6 are, independently, 
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl or an electron withdrawing 
group; 

2-aminothiazolyl comprising Rn at the 4-position and Ri 8 at the 5- 
position of the thiazole, wherein Rj 7 and R !8 , are, independently, 
hydrogen, alkyl. heteroalkyl. aryl, heteroaryl or an electron withdrawing 
group; and 

CH 2 NRjc>R:o. wherein R19 and R 2 o are. independently, hydrogen, 
alkyl. heteroalkyl, aryl. heteroaryl, acyl or sulfonyl; 

12 
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~~2HTT3^ffiraaia^otyt) comprising R 2 , at the 3-position 6f T|g-t^?t=- 

acylamino(C M alkyl). thioacylaminoCQ., alkyl). sulfonamide*^ alkyl), 
heterocarbonylamino(C M alkyl). aryl. heteroaryl. an electron withdrawing 
group, or NR 22 R 23 , wherein R 22 and R 23 are. independently, hydrogen. 
-acyUhjoacyl, sulfonyl. alkvKhgtgr oalkyl. aryl or hete mgrvl- 



CH-CHR 24 or C=CR 24 , wherein R 24 is C(0)NR 7 R 8 , C(S)NR 7 R 8 
OC(0)NR 7 R 8 , OC(S)NR 7 R 8 , NR 7 C(0)N R 8 R 9 , NR 7 C(S)N R 8 R 9 , 

- C(0)0R ' 0 ' C(0)R "' SR *> S(0) 2 R 12 , S(O)R I2 , NR I 3R I4 . CH 2 NR I9 R 20 , 
10 a'kyl. aryl. or heteroaryl: or 

5.6-dihydro-l .4.2-dioxazine-3-yl, wherein R 25 is at the 5-position 
of dioxazine. and R 26 is at the 6-position of dioxazine. and wherein R 25 
and R 26 . are. independently, hydrogen, alkyl. heteroalkyl, aryl. heteroaryl 
or an electron withdrawing group; and 

wTTe-reTn optionally R, and R 2 together area qlfiholbne heterocycle 

" C(=0)C(COOH)=CHNR 27 , or R, and R 2 ,together are a benzetriazole heterocycle — 
._NNNR?7.. or NN(R 27 )N. wherein isalfcyl. aryl. or heteroaryl. 



Exemplary structures are shown below: 



25 
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R 4 R 6 R 4 R 6 



In one embodiment of the; compounds of formula lb: R 1 is C(0)NR 7 R 8 , 
SR U . C(S)NR 7 R 8 . C(O)OR l0 . C(0)R,,, SR 12 , S(0) 2 Ri 2 , S(0)R I2 or NR ]3 Ru- 
In another embodiment of the compounds of formula lb: R| is 
10 NR x (C=0)R y . wherein R x and R y are independently hydrogen, alkyl, heteroalkyl, 

aryl, or heteroaryl. In another embodiment. R\ is NR x (S0 2 )R y . wherein R x and R y 
are independently hydrogen. alkyl. heteroalkyl. aryl, or heteroaryl with the proviso 

that Ry is not H.--In another-^ 

position and Ri6 is at the 5-positjon of the oxazole group. In a further 



15 embodiment. R| is 2-aminothiazolyl. wherein Rj 7 is at the 4-position and Rj 8 is at 



the 5-position of the aminothiazolyl group. 

In one embodiment of the compounds of formula lb, R4 is hydrogen; R 2 is 
fluorine; R 6 is C(S)Ci. 7 alkyl or C(S)Cv 6 cycloalkyl; Ri is C(0)NR 7 R 8 and R 7 is 
hydrogen; and/or R 8 is heteroaryl. In another embodiment. R4 is hydrogen; R 2 is 
20 fluorine; and/or R 6 is C(S)CH ? , and NR 7 R 8 is NH(5'-(5-aminopyridine-2- 

yl)thiopyridine-3'-yl) or NH(pyridine-3-yl) or NH(5-chloropyridine-3-yl). 

Exemplary compounds of formula 1 are as follows. MIC refers to the 
minimal inhibitory concentration which was determined as described in Example 

■ 37 - 

25 In one embodiment, the compound shown below is provided, with, for 

example, an MIC of 4-8 Tg/mL (5. aureus). 




X 

S 
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In aTrotheraTT^ 



with, for example, an MIC of 0.25 to 4 Tg/mL (S. aureus). 




r 



Q \-* \^ 



10 





s 




OzN-O o 



Other exempl ary compounds include: 
CL 



-NH 




H 



v 

s 



Exemplary compounds active against a fastidious Gram-negative 
15 microorganism H. influenzae are the following five compounds with an MIC of 

2-8 Tg/mL (H. influenzae) : 






15 
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Also provided are compounds ofTonnuIa 3c: 




3c 



5 wherein in one embodiment: 

R 2 and R4 are, independently, hydrogen, alkyl, heteroalkyl, heteroaryl or an 
electron withdrawing group; 

R6 is thioacyl, aminocarbonyl. alkoxycarbonyl, aminothiocarbonyl. 
alkoxythiocarbbnyl. alkylthio(carbonyl), or alkylthio(thiocarbonyl); 
10 Rs is alkyl (such as Q-C7 alkyl), alkenyl (such as C r C 7 alkenyl). alkynyl 

(such as C1-C7 alkynyl), NR. O. S ? C(=0)NR. C(=S)NR. NRC(=0). NRC(=S). 

C(=Q ), C(^Q^G(^)Qv OC(=0) > -OC(^),-S^=Q) v SO^ S0 2 NR, NR S Cb. 

NRCONR\ NRCSNR', or (CH 2 ) n O. wherein n = 0-20. such as 0-6. and wherein R 
and R* are independently H, alkyl, heteroalkyl. aryl or heteroaryl; and 
15 R 9 is hydrogen, OH^ OR 7 ^ SR\ NR"R"\ alkyl. aryl. heteroalkyl, or 

heteroaryl, and wherein R" and R"* are independently H, alkyl. heteroalkyl. aryl 
or heteroaryl. 



In one embodiment of the compounds of formula 3c: 
20 Rb is C(S)C,-7 alkyl or C(S)C 3 ^ cycloalkyl; 

R 7 is aryl; 
Rgis S: and 

Rq is alkyl or heteroalkyl. 

25 In another embodiment of the compounds of formula 3c: 

R 6 is C(S)C,. 7 alkyl or C(S)C 3 - 6 cycloalkyl; 
R 7 is aryl; 
R 8 is S(=0); and 
Ro is alkyl. 

• 16" 
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~ln anomer^odimenro^ 
R 6 is C(S)C,. 7 alkyl or C(S)C 3 . 6 cycloalkyl; 
R7 is aryl; 

R 8 is OC(=0);and 
_BQ_is_alkyL 



Examples of compounds of formula 3c include the following compound with MIC 
4-8 Tg/mL (5. aureus). 



10 
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Also provided are compounds of formula 4c: 



R9 Rs~ 

4c 



5 wherein in one embodiment: 

R 6 is thioacyl. aminocarbonyl. alkoxycarbonyl. aminothiocarbonyl. 
alkoxythiocarbonyl. alkylthio(cafbonyl), or alkylthio(thiocarbonyl); 
Het) is heteroaryl: 

R 8 is alkyl (such as C r C 7 alkyl). alkenyl (such as C,-C 7 alkenyl), alkynyl 
10 (such as d-C 7 alkynyl). NR. O. S. C(=0)NR. C(=S)NR. NRC(=0). NRC(=S). 

C(=0). C(=0)0. C(=S)0, OC(=0), OC(=S). S(=0). S0 2 . S0 2 NR. NRSCK 
NRCONR\ NRCSNR\ or (CH 2 ) n O, wherein n = 0-20. e.g.. 0-6. and wherein R 



20 



25 



and R' are independently H. alkyl. heteroalkyl. aryl or heteroaryl: and 

Ro is hydrogen. OH. OR". SR". NR^R'". alkyl, aryl. heteroalkyl. or 
"15 heteroaryl, and"w1ierenrR 3 ' and R ,vn are independently H. alkylr heteroalkyl^-aryl- 

or heteroaryl. 

Also provided are compounds of formula 5c: 

R4 

5c 



wherein: 

R 2 and R4 are. independently, hydrogen, alkyl. heteroalkyl. heteroaryl or 
an electron withdrawing group: 

R 6 is thioacyl, aminocarbonyl. alkoxycarbonyl, aminothiocarbonyl. 
alkoxythiocarbonyl, alkylthio(carbonyl). or alkylthio(thiocarbonyl): 

R 8 is alkyl (such as C,-C 7 alkyl), alkenyl (such as C1-C7 alkenyl). alkynyl 
(such as C,-C 7 alkynyl). NR. O. S. C(=0)NR. C(=S)NR. NRC(=0). NRC(=S). 
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cmn. ew». c,=s». oc_.s>. S( =o,. SOl . so ,nr. nrso.. 

and R- are independently H. alky!. hereroalkyl. aryl or hereroaryl: and 
Hel? is a heterocyclic group. 



R 6 is C(S)C,. 7 alkyl or C(S)C,. 6 cycloalkyl; "~ 
R7 is aryl; 
Rsis S; and 

Het 2 is a thienylphenyl or thiazolyl group. 

In another embodiment of the compounds of formula 5c: 
Ra is C(S)C,. 7 alkyl or C(S)C 3 . 6 cycloalkyl; 
R7 is aryl; 

R 8 is NH; and _____ 

Het 2 is 1.3.5-triazinyl .. _ : 



In one embodiment, the compound has the 



structure: 




Other Oxaz ohdinone r..m r „ n r|. 

In another embodiment, there are provided compounds of formula 8 

°VL D 

wherein: ■ ' ? 

R7 is aryj or heteroaryl: 



• WO 01/09107 • PCTAJS00/20332 . 



^7is^,^^rkyl7cr-CT TaTkeiiyTjC,-C7 alkynyl. NR. 0. 57C^=U)NR: 

~NRQ=0). C(=0). C(=0)UraCC=OT:DC(=0)NR. NRC(=0)07C(^S7NK: 

NRC(=S). C(=S). C(=S)0. OC(=S), OC(=S)NR. NRC(=S)CL S(=0), SCK 
S0 2 NR. NRSCK NRCONR\ NRC(=S)NR\ or (CH : ) n O, wherein n = 0-6. and 
5 wherein R and R' are independently H. alkyL heteroalkyL aryl or heteroaryl; 

L . P 0 hydrogen. OH. OR'\ SR". N R"R» \ alkyL aryl, heteroalkyL or 

heteroaryl, and wherein R" and R"' are independently H, alkyL heteroalkyL aryl 
or heteroaryl; 

. .. Rio and Rh are independently hydrogen, alkyl, heteroalkyL aryl, 

10 heteroaryl. acyL thioacyl. CN. NCK alkoxycarbonyL COOC,- 4 alkyL sulfonyl. 

aminocarbonyL aminothiocarbonyl. or alkoxythiocarbonyl; and 
R12 is hydrogen. alkyL heteroalkyL aryl. or heteroaryl. 

Also provided are compounds of formula 9: 

- R^^R^rr^^^^ — - 

9 

wherein: 

R 7 is aryl or heteroaryl; 

R 8 is C,-C 7 alkyl. C1-C7 alkenyL C,-C 7 alkynyl, NR. O. S, C(=0)NR. 
20 NRC(=0). C(=0), C(=0)0, OC(=OX OC(=0)NR, NRC(=0)0, C(=S)NR. 

NRC(=S), C(=S), C(=S)0, OC(=S), OC(=S)NR, NRC(=S)0, S(=0), S0 2 , 
SO : NR. NRSO2, NRCONR\ NRC(=S)NR\ or (CH 2 ) n O. wherein n = 0-6. and 
wherein R and R* are independently H. alkyl. heteroalkyL aryl or heteroaryl; 
R 9 is hydrogen. OH, OR\ SR", NR"R"\ alkyL aryL heteroalkyL or 
25 heteroaryl, and wherein R" and R'" are independently H. alkyL heteroalkyL aryl 

or heteroaryl; and 

R l0 is alkyL heteroalkyL aryl, or heteroaryl. and n = 0-2. 

Further provided are compounds of formula 11: 
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— O — 



I I n 



11 S 



wherein: 

-B^ds^aiyLQijTetema^^ 



Rs is C,-C 7 alkyl, C,-C 7 alkenyl, Q-Cv alkynyl, NR. O. S. C(=0)NR 
NRC(=0), C(=0), C(=0)0. OC( = 0). OC(=0)NR. NRC(=0)0. C(=S)NR 
-MRCfeS), C(=S), C(=S)a OC(=S), OC(=S)NR. NRC(=S)0;s^q) so, 
SO^NR, NRSO2, NRCONR ' . NRC(=S)NR>, or (CH 2 ) n O. wherein n = 0-6 and 
wherein R and R- are independently H. alkyl, heteroalkyl. aryl or heteroaryl; 

R, is hydrogen. OH, OR". SR*\ NR"R"\ alkyl. aryK heteroalkyK or 
heteroaryl. and wherein R« and R~ are independently H. alkyl. heteroa.kyl. aryl 
or heteroaryl; and 

~R^ilk^i^cr- 4 alkyrhTtero^ _ 



Jnanpther embodiment, thereare provided cpmpounjds.pf formula 12: 



o 

W ^ N< ,?(o«io) 2 

12 J{ 



wherein: 

R7 is aryl or heteroaryl; 

Rs is C,-C 7 alkyl. C,-C 7 alkenyl, C,-C 7 alkynyl, NR. O. S. C(-0)NR 
NRC(=0). C(=0). C(=0)0, OCt-OX OC(=0)NR, NRC(=O)0. C(=S)NR 
NRC(=S). C(=S), C(=S)0. OC(=S), OC(=S)NR. NRC(=S)0, S(=0) SO, 
SO:NR. NRSQ3. NRCONR', NRC(=S)NR-. or <CH 2 ) n O. wherein „ = 0-6. and 
wherein R and R- are independently H. alkyl. heteroalkyl. aryl or heteroaryl- 

R, is hydrogen. OH. OR". SR". NR"R ", alkyl. aryl, heteroalkvl. or 
heteroaryl. and wherein R and R'» are independently H. alkyl. heteroalkyl. arvl 
or heteroaryl: 



WO 01/09107 PGT/US00/20332 



"Km is alkyl. heteroalkyl. aryl"or heteroaryl: and 



Further provided are compounds of formula 13: 



"10 



13 



wherein: 

R 7 is aryl or heteroaryl: 
10 Rg is d-C? alkyl, C r C 7 alkenyl. C r C 7 alkynyl. NR. O, S, C(=0)NR, 

NRC(=0). C(=0). C(=0)0. OC(=0), OC(=0)NR ? NRC(=0)0. C(=S)NR. 
NRC(=S). C(=S), C(=S)0. OC(=S), OC(=S)NR. NRC(=S)0, S(=0). SCK 



S0 2 NR. NRSO2, NRCONR\ NRC(=S)NR\ or (CH z ) n O, wherein n = 0-6. and 
wherein R and R* are independently H, alkyl, heteroalkyL aryl or heteroaryl; 

_15 Ro is hydrogen. QH. .OR n . SR". NR*'R"\ alkyl. aryl. heteroalkyl. or 

heteroaryl, and wherein R" and R'" are independently H. alkyl. heteroalkyl, aryl 
or heteroaryl; and 

Rio is hydrogen, thiol, alkyl, heteroalkyl, aryl or heteroaryl. 

20 Synthesis of Oxazolidinones 

Oxazolidinones such as 3-(heteroaryl)oxazolidinones may be synthesized 
by a variety of routes as disclosed herein. Exemplary methods of synthesis of 
oxazolidinone compounds are described in U.S. Patent Application Serial 
No. 09/012.535. filed January 23, 1998. U.S; Patent Application Serial No. 

25 09/086.702. filed May 28. 1998. U.S. Patent Application Serial No. 09/235.771, 

filed January 22, 1999. and PCT/US99/01318. filed January 22. 1999. the 
disclosures of which are incorporated herein by reference in their entirety. 

In one embodiment, oxazolidinone compounds can be synthesized by: 
attaching a plurality of aryl or heteroaryl oxazolidinones to a plurality of solid 

30 supports; functionalizing the substituents in aryl or heteroaryl groups of the 
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10 



20 



25 



30 



attached oxa*olidinones:™noving the oxazolidinones from-the solid supports in- 
forrrrof ^-ammometr^^olidinones^nd-funet.onaHzing-the amino group-ef- 
cleaved 5-aminomethyloxazolidinones with an appropriate thioacylating 
reagent(s) to produce 5-(thiocarbonyl)aminooxazolidinone derivatives. ' 
The final thioacylation step can be performed, e.g., with alkyl 



with a polymeric reagent of the structure 



V* 

s 



wherein R is an alkyl. aryl. heteroaryl. alkoxy, alkylthio. or amino group: 
X is O. S. N-(alkoxy)amine. benzotriazole. benzimidazolone. imidazole, or 
alike electron withdrawing ^-heterocyclic group; and 
the^oTymer caml* .Tpoly^^ 
15 polystyrene, or alike polymer. -„ .. ......... ' 

The polym.ericjhioacylating_reagent can be produced by thioacylation of 



an alcohol, thiol, or NH-functionalized polymer carrier." The polymeric 
thioacylating reagent can be produced by stepwise reaction involving (i) acylation 
of NH-functionalized polymer, and (ii) conversion of the amide intermediate into 
reactive thioamide with thionation reagents, such as Lawesson, Davy. Yokoyama. 
or Belleau reagents. Na 2 P 4 S, Na 2 P 4 S 10 O, or alike known compounds capable of 
converting amides into thioamides. The polymeric thioacylating reagent can be 
produced by reaction of dithiocarboxylates with appropriate polymeric alkylation 
reagents, such as chloroalkyl functionalized resins. 

In another embodiment, a method of preparing an oxazolidinone 
compound is provided, the method comprising: attaching an aryl or heteroarvl 
oxazolidinone to a solid support to form a linkage between a functional group on 
the support and the nitrogen of a 5-aminomethyl group of the oxazolidinone: 
acylating the 5-aminomethyloxazolidinone group of the attached oxazolidinone to 
form a 5-amidomethyl group; functionalizing a substituent in an aryl or heteroaryl 
group of the attached oxazolidinone; converting the 5-amidomethyl group of an 
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attached oxazolidinone into a 5-thioamido group: and removing the 5- 



thioamidomethyloxazoli dfrione frorn the polymercarrier. 

In another embodiment, a method for a solid phase synthesis of oxazolidinone 
compounds is provided comprising the treatment of an amide precursor comprising a 
5 group such as NC(0)Rio* immobilized on a support, wherein Rjo is a substituent such as 

-:il kyl , hrteronlkyh aryl or het eroary L with a thionation rea gent: and release of a com pound 

of formula 3 from the support. One embodiment is illustrated in Scheme 2 below. 

Synthetic Schemes 

10 Embodiments of schemes for synthesis of oxazolidinone compounds are 

shown below by way of example. Based on the disclosure herein a wide variety of 
oxazolidinones as defined herein may be synthesized. The specific structures, 
such as the fluorophenyl ring, are shown by way of example, and are not to be 
considered to be limiting. The synthesis may be readily conducted with other 



15 starting materials, including compounds comprising other substituted or 

unsubstituted phenyl rings. 

As illustrated in Scheme 1, below, for example. N-substituted 5-(S)- 



aminomethyloxazolidinones can be produced by transformations of 5-(S)- 
aminomethyloxazolidinones with various known electrophilic reagents capable of 
20 reacting with a primary or secondary amines with or without use of organic or 

inorganic bases. 

In one embodiment, such syntheses can be performed in solution using 5- 
(S)-aminomethyloxazolidinone derivatives as primary amine reagents. In another 
embodiment. 5-(S)-aminomethyloxazolidinone or 5-(S)- 

25 azidomethyloxazolidinones can be first immobilized on polymeric supports using 

appropriate linker groups {e.g.. aldehyde or benzyl halide - type acid- or photo- 
cleavable linkers) to produce an immobilized 5-(S)-aminomethyloxazolidinone. 
The latter functionalized compounds can be treated with appropriate electrophilic 
reagents to introduce the desired N-substituent(s). Resulting tethered products can 

30 be released from supports using cleavage reagents (e.g., trifluororacetic acid) or 

light (when photocleavable linkers are employed). 
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%^ R->X 



2. Solid pta* svmteeS ton. immobilized S-CS^^ylo^olidinoM derive 





•N. 
R-> 



I^rtl^^^^^^ RSC(=S). R S (=0), (R0 ),P {= 0) 

X-Cl Br SR OR sna " i Raresubst,tuentssu cha S alkylorheteroalkyl 

X - CI. Br. SR. OR. SO,R. benzotnazoJe. or other electron withdrawing ,/aving group 

SSSi EXamPiCS s >" the - of N-substituted S-CS^nomethyloxazohdinone 



The synthesis is shown generally below in Scheme la. 
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1 . Synthesis from 5-(S)-aminornethyl derivatives and electrophilic capping reagents 
R4 : • R. K . 




R = For example. RC(=S). ROC(=S). RNRC(=S). RSC(=S), RS(=0), 
(RO) 2 P(=0). (RO)2P(=S), 

X = CI, Br, SR OR, SO2R, benzotriazole. or other electron withdrawing leaving group. 
Examples: RX = RC(=S)SAlk. ROC(=S)Cl, RSC(=S)SAlkl, RS(=0)C1, 
(RO)2P(=0)Cl,(RO);P(=S)Cl; All R1-5, R, and R groups are independently different 
inhstinients such as alk yl and heteroalkyl. , 

2. Synthesis from 5-(S)-amidomethyl derivatives and thionation reagents 



R , q Thionation R , Q 

R4 S " 84 s 

Thionation reagent = La wesson, Davy, Yokoyama, or Belleau reagents. P4S10, 
Na2P4Sj 1 ,or Na2P4SioO, or other reagent capable of converting the amide group 
into thioamide group. 

Ri, R2. R»» R are independently selected substituents. 

Sctexne la. Examples for general synthesis of N-substituted 5-(S)-aminomethyloxazoIidinone 
derivatives. 



In another embodiment, the resulting tethered N-substituted 5-(S)- 
5 aminomethyloxazolidinone derivatives can be subjected to various chemical 

transformations in other parts of the molecule prior to the cleavage from supports, 
analogously to such transformations of immobilized 5-(S)- 
amidomethyloxazolidinones as described in U.S Patent application Serial No. 
09/235,771 (PCTAJS99/0138). 
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Embodiments for the synthesis of 5(S)thioamidomethyloxazolidinone 
derivatives are shown below in Scheme 2. 



1. Synthesis from 5-(S)-aminomethyI derivatives and dithiocarboxylates: 



2. Synthesis from 5-(S)-amidomethyl derivatives and Lawesson reagent: 



R 




l \ — 



'V dioxane^ 1 \=^ i \^K % ^ NH I 

° S 
3. Synthesis from 5-(S)-amidomethyl derivatives and thionation reagents: 

p q Thionation 

OurO,- 



v 

s 

Thionation reagent = Lawesson, Davy, Yokoyama, or Belleau reagents, P 4 S 10> Na 2 P 4 S,, 
or Na 2 P 4 S, 0 O, or other reagent capable of converting the amide group into thioamide ' 
group, and R, and R 2 are independently substituents such as alkyl and heteroalkyl. 

Scheme 2. General syntheses of 5-(S>thioamidomethyloxazolidinone derivatives. 
Exemplary synthetic routes are also shown generally below in Scheme 2a. 
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L Synthesis from fKSP ami nomemyl^erivaiives and diihrocarbuxylBtesr 




S 



2. Synthesis from 5-(S)-amidomethyl derivatives and Lawesson reagent: 




3. Synthesis from 5-(S)-amidomethyl derivatives and thionation reagents: 




S 



Thionation reagent = Lawesson, Davy, Yokoyama, or Belleau reagents* P4S10, Na 2 P4Su» 
or Na 2 P4S !0 O, or alike reagent capable of converting the amide group into thioamide group. 
R,_ 6 , and R* are independently selected substituents such as alkyl or heteroalkyl. 



Scheme 2a. General syntheses of 5-(S)-thioamidomethyloxa2olidinone derivatives. 



In one embodiment, 5-(S)-thioamidomethyloxazolidinone derivatives can 
5 be produced in solution by transformation of 5-(S)-aminomethyloxazolidinones 

with various electrophilic reagents capable of thioacylation of the primary amine 
groups. 

In another embodiment, 5-(S)-aminomethyloxazolidinones can be first 
acylated to produce 5-(S)-amidomethyloxazolidinones intermediates. The latter 
10 then can be convened into desired thioamides using various thionation reagents, 
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sucra-s-tawesson. Davy; Yokayama or Belleatrreagents. For a decnption-of 

_ t3nvessoirreagents _ se M.-P;ea^^ 

For a description of Davy reagents, see H. Davy. Chem. Commun.. (1982) p. 457. 
For a description of Yokoyama reagents, see M. Yokoyama et al.. Synthesis. 
5 ( 1 984) p. 827. For a description of Belleau reagents, see Tetrahedron Lett . 

Iggg. 24, p. 3815 L _Fo L a decription of Heim gartn er reagents, see P. W jpf, C 

Jenny, and H. Heimgartner. Helv. Chim. Acta. (1987) 70, p. 1001. For a 
description of P 4 S I0 and related reagents, see E. Campaigns The Chemistry of the 
Carbon y l Groi 'P < Ed - S- Patai). Chap. 17. Interscience. New York. 1966. For a 
1 0 description of Na 2 P 4 S„ reagents, see D. Brillon.. Synth. Commun., ( 1 992) 22. p. 

1397. For a description of Na 2 P 4 S I0 O reagents, see D. Brillon. Synth. Commun., 
( 1 990). 20. p. 3085. The disclosure of these and all other publications referred to 
herein are incorporated herein by reference in their entirety. 

In another embodiment, the thionation step can be performed on 

73 i" 5 "^^ 5 -^ 

released from supports using chemical cleavage-reagents (such as TFA for acid- 

cleavabj^esins) or light (when photocleavable linker resin is employed). 

Another illustrative example of a general synthetic scheme fo7the~ 
synthesis of substituted aminomethyl-3-aryloxazolidinone compounds is shown 
20 below in scheme 3a. 

_ F Q Ph 3 P.THF c . EiS^Me 

Y^O^J, Q T 0«UjL_ u MeONa. MeOH 

Rl. and R2 are independently sdbstituatssurfi^ 

SvTtKs: EXMplesforg * ne ^ s ^ 



Me 
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"In another embodiment. eufi^TeifTefed^S^ST 1 *"""" 
ThToamiBon^^ 

oxazolidinone precursors can be subjected to various chemical transformations on 
solid supports prior to the cleavage or transformation into thioamides analogously 
to such reactions of immobilized 5-(S)-amidomethyloxazolidinones described in 

U.S. P atent Application Serial No. 09/235.771 ). • 

In another example, oxazolidinone compounds are synthesized in part on a 
solid support as shown below in scheme 3: 



F O 



% DMAP.DMF* FG -O^XS^O-0 



Reasent(s) 



FG = Functional group 



Fr-Z—O. R2 # Fr— Q- 



polymeric base 



r 



R 2 = a substituent such as alkyl. aryl. heteratom. NHR. OR. SR; X = SR*. 
OR'. CI. benzotriazoie. imidazole, or other leaving group, where Rj. R 2 . R- 
and R' are independently substituents such as alkyl or heteroalkyl. 

Scheme 3. A general synthesis of an array of 5-(thiocarbonyi)aminooxazolidinines involving 
(i) immobilization of amine reagents on polymeric supports, (ii) functionalizations in position 
4 of the aromatic group, (iii) cleavage of 5-aminomethyl- oxazolidinones from resin, and (iv) 
jq functionalization with appropriate thioacylating reagent(s). 

5-(S)-aminomethyloxazolidinone derivatives can be immobilized on 
polymeric supports to produce reactive tethered intermediates. The latter can be 
further modified in various part of the molecule using functional group 
15 transformations to derive the desired structures. These can be cleaved from a 

support in form of the novel 5-(S)-aminomethyloxazolidinone structures that can 
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be convened inlu lliioamrcles using variousirrioacyl atingrreage nts as desc i ibed fui ~ 
_ a-sotoioTrsynthesis-of-sueh-eompoun< 



In another embodiment, oxazolidinone compounds can be synthesized as 
shown below in Scheme 4. 



F V_ Q 



O DMAP.DMF 

A: Support is Wang resin 

B: Support is Sasrin resin 



F Q 



Et-S^Me 



oo 

or TEA 




90%TFA/DCM 

(for A) or 

10% TFA/DCM 
(for B) 



0^6UJ Me 



Scheme 4. An example of oxazolidinone thioamide synthesis involving (i) immobilization 
of amine oxazolidinone reagent on solid supports, (ii) cleavage of the 
5-aminomethyloxazolidinone intermediate from resin, and (iii) thioacylation to 
provide 5-thioamidomethyloxazolidinone. 



For example, 5-(S)-aminomethyloxazolidinone derivatives can be reacted 
with Wang or Sasrin imidazole carbamate resins to produce oxazolidinones 
10 immobilized via acid cleavable carbamate linkage. 5-(S)- 

Aminomethyloxazolidinone can be released from such supports by TFA treatment 
and further converted into thioamide derivatives via thioacylation with alkyl 
dithiocarboxylate reagents in solution. 

Scheme 5 below shows an example of the synthesis of an oxazolidinone 
15 thioamide using a polymeric thioacylating agent: 
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90<7r TFA/DCM 
(for A) or ._ 



W 107r TFA/DCM 



NH-» 



A: Support is Wang resin 
B: Support is Sasrin resin 



Me Y X "Q F V-v %^ X = 0: Polymer is derivatized Argogeh 

S ( ^Z) sJ ^^3^Ca^n Me ArgoWang, or HOBt polystyrene resin 

yf (for preparation, see Scheme 7); 

(Base) § v o ^ , 

X = S: Polymer is derivatized polystyrene 

or PEG grafted polystyrene 
(for preparation, see Scheme 8). 



Scheme 5. An example of bxazolidinone thioamide synthesis involving cleavage of the 
5-aminomethyloxazolidinone intermediate from resin and thioacylation with a polymeric 
thioacylating reagent to provide 5-thioamidomethyloxazolidinone. 



Transformation of 5-(S)-aminomethyloxazolidinones into thioamides can 
" be effected usnrg~pGlymeric thioacylating reagents to provide an advantage-of 

5 easy products separation. In one embodiment, this can be performed usiing 

dithiocarboxylate resin derivatives. 

In one embodiment, polymeric thioacylating reagents can be produced by 
thioacylation of suitable OH. SH. or NH-functionalized supports with reagents 
capable of this transformation in solution phase, as shown below in Scheme 6. 

R> lT Y 

hx-O 5 ► R Y*-Q 

(Base and/or Heat) S 

X = O. S. heterocyclic NH group. (RO)NR' group, or other functionality. 
Polymer is polystyrene, polyethyleneglycol (PEG). PEG grafted 
polystyrene, or alike resin. 

R = Substituents such as alkyh aryl. heteroalkyl. NHR\ OR\ SR'; and R' is a substituent. 
Y = CI. SR. OR. imidazole, benzotriazole. nitrobenzotriazole. benzimidazolone. 
(fluoro or nitro)benzimidazoIone. or alike leaving group. 

Scheme 6. Examples for general syntheses of the polymeric thioacylating reagents via 
IQ thioacylation of appropriate OH. SH. or NH -derivatized polymers. 
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by alkylation of dithiocarboxylate salts with a polymeric support comprising 
reactive alkylation functionalities, such as benzyl or alkyl chloride groups, as 
shown below in Scheme 7. 



Y v_Q — 

r-M RySMgX ^\ R Y S ~0 

M = MgHal. Na. Li. Y = CI. Br. TsCX or other leaving eroup. 

or other metal group Polymer is polystyrene, polyethyleneglycol (PEG). PEG »rafted ««S 

polystyrene, or alike resin. " 
R is a substituent such as alkyl. 

Scheme 7. Examples for general syntheses of the polymeric thioacylatin* reagents 
vareacuon of duhiocarboxylates with polymer alkylating agents. 



10 



Scheme 8 below shows the general synthesis of polymeric thioacylating 



NHR ^ R>0 

s 

^Z£lT y 1n NH gr ° UP - SUCh " imidaZOlC - ^riazole. nitrobenzotriazole. > 
Nh'u*^ 

Polymer is polystyrene, polyethyleneglycol (PEG). PEG o ra fted 
polystyrene, or alike resin. 

R = is a substituent such as alkyl. aryl, heteroatom. or heteroalkvl 
x = CI. SR. OR. or other leaving <rmim 



or other leaving group. 

iples for general synthe 
via thionation of appropriate acylated NH-functionalTzedTolymei^ 



!fr±«!T^°:^ SymhCSeS Po'y-ric thioacylating reagents 



Thioacylating polymeric reagents can be produced by transformation of 
15 suitable immobilized amides into thioamides using thionation reagents, such as 

Lawesson. Davy. Yokoyama. or Be.leau reagents, phosphorus pentasulfide and 
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other chemicals capable of the transformation. Resulting thioamides comprising a 
thiocarbonyl group attached to an electron withdrawing nitrogen atcTrncarTbe^jsed 



to thioacylate the primary amine group of 5-(S)-aminorhethyloxazolidinone 
derivatives. 

An example of the use of polymeric thioacylating reagents in the 
preparation of oxa zolidinones is s hown below in Scheme 9 ; 



15 



NOr^N 

Me >S 

ho-O Me Y' 

Imidazole. DCM s 

Argogel Argogel Wang HOBt polystyrene 

Scheme 9. Examples for syntheses of polymeric thioacylating 
"reagents us&ffTrTpTep " 



Polymeric thioacylating reagents can be produced by thioacylation of an 



10 alcohol group functionalized polymers. Resulting thionoester resin can be used to 

effect the conversion of 5-(S)-aminomethyIoxazolidinones into reactive thioamide 
derivatives. 

Examples of the use of polymeric thioacylating agents for the preparation 
of oxazolidinones is shown below in Scheme 10. 



CI 

Me— MsX if 



CS 2 Me^SMsX ^ Me^S— 



PEG grafted Merrifield resin 
polystyrene 

Scheme 10. Examples for preparation of polymeric thioacylating 
reagents used for preparation of 5-thioamidomethyloxazolidinones. 
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disulfide, and chloroalkyi functionalized polymer, such as polyethyleneglycol 
grafted polystyrene, cross-linked divinylbenzene- polystyrene, and other similar 
polymeric materials. 

As shown in Scheme 1 1 below, in another embodiment. 5-(S)- 



aminomethyloxazolidinone derivatives can be immobilized on a polymeric 
support(s) with a suitable linker functionality (such as aldehyde or benzyl chloride 
type group) and then acylated to produce immobilized 5-(S)- 
amidomethyloxazolidinone derivatives. These tethered amide intermediates can 
be converted into thioamides on a solid phase using thionation reagents capable of 
transformation of a secondary amine group into thioamide functionality. 
Resulting products can be released from the support using chemical or photo- 
cleavage depending on the nature of the linker group. 




Resin is a cieav able polymer 



Thionauon- 
reagent 





S 



Thionation reagent = Lawesson, Davy, Yokoyama. or Belleau reagents, P 4 S 10 , Na 2 P 4 S H , or 
Na 2 P 4 S l0 O, or other reagent capable of converting the amide group into thioamide~functionality. 
R and R' are substituents such as alkyl, aryl, heteroalkyl. 

Scheme 11. Example for a general synthesis of 5-thioamidomethyloxazolidinone synthesis 
involving a thionation of oxazolidinone amide derivative attached to a polymeric carrier. 

For example, as shown below in Scheme 12. BAL linker immobilized 5- 
(SVamidomethyl-S-^'-morpholino-S^fluorojphenyloxazolidine-I-one was 
converted into respective thioamide using Lawesson reagent in dioxane. The 
resulting product was released from the support using TFA cleavage. 
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Lawesson reaaent 




TFA. DCM 



Scheme 12. An example for 5-thioamidomethyloxazolidinone synthesis involving a 
thionation of oxazolidinone amide derivative attached to a polymeric carrier. 



As will be appreciated by those skilled in the art. using these and other 
methods disclosed herein, based on the teachings of the specification, the 



oxazolidinones disclosed herein can be readily synthesized. 
Solid Supports 

"10— The -solid phase-synthesi s of-the-eompositions-p rovided-herein in -one- 



embodiment is performed on a solid support. "Solid support'' includes an 
insoluble substrate that has been appropriately derivatized such that a chemical 
module can be attached to the surface of the substrate through standard chemical 
methods. Solid supports include, but are not limited to, beads and particles such 

15 as peptide synthesis resins. For example, see Merrifield (1963) J. Am. Chem. Soc. 

85:2149-2154; U.S. Patent No. 4,631,21 1; and Geysen et al (1984) Proc. Natl. 
* Acad. Sci. USA 81:3998-4002. 

Solid supports can consist of many materials, limited primarily by the 
capacity of the material to be functionalized through synthetic methods. 

20 Examples of such materials include, but are not limited to. polymers, plastics. 

resins, polysaccharides, silicon or silica based materials, carbon, metals, inorganic 
glasses and membranes. Preferred resins include Sasrin resin (a polystyrene resin 
available from Bachem Bioscience. Switzerland). Wang resin or p- 
nitrophenylcarbbnate Wang resin (PNP resin. Novabiochemj, and TentaGel S AC. 

25 TentaGel PHB. or TentaGel S NH2 resin (polystyrene-polyethylene glycol 
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^polyinerTesfns^vaHaWe^mrRapp^ 

— PersepttverBoston^r 



The solid support can be purchased with suitable functionality already 
present such that a chemical module can be attached to the support surface (e.g.. 
Novabiochem. Bachem Bioscience. Rapp Polymere). Alternatively, the solid 

support can b e chemically modified such that a chemical module can be attac hed 

to the support surface. Grant (1992) Synthetic Peptides. A Users Guide. W.H. 
Freeman and Co.; and Hermkens et al. (1996) Tetrahedron 52:4527-4554. One of 
ordinary skill in the art will understand that the choice of functionality used for 
attaching a molecule to the solid support will depend on the nature of the 
compound to be synthesized and the type of solid support. Examples of 
functionality present on the solid support that can be used to attach a chemical 
module include, but are not limited to. alkyl or aryl halides. aldehydes, alcohols, 
carbonates, ketones, amines, sulfides, carboxyl groups, aldehyde groups and 
15 ; sulfonyl groups: 



The functional group on the solid-support that permits the attachment of a 
_cj^cal_modu le is, for example, an alcohol, an amine, an aldehy de, a carbonate, 
or a diol group. Gordon et al. (1994) J. Med. Chem. 37:1385-14o7rand~ 
Hermkens et al. (1996) Tetrahedron 52:4527-4554. 

For making certain combinatorial libraries, one can purchase a solid 
support with an existing, protected chemical module already attached! An 
example of such a support is FmocGly Sasrin, which is commercially available 
from Bachem. Typically, however, the first step of the combinatorial library 
synthesis is the attachment of a chemical module to the solid support through the 
existing functionality on the support surface. Examples of chemical reactions that 
can be used to attach a chemical module to the, support include, but are not limited 
to, nucleophilic displacement of a halide or other leaving group, etherification of 
an alcohol, esterification of an alcohol, amidation of an amine, carbamation of an 
amine, reductive amination of a Carbonyl compound, acetalization of an aldehyde 
and ketalization of a ketone. Hermkens et al. (1996) Tetrahedron 52:4527-4554. 

The reaction used to attach the chemical module to the solid support is. for 
example, a carbamation of an amine, a reductive amination of a carbonyl 
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compound or a nucleophiiic displacement of a halide or other leaving group. For 
example, see Hermkens et all (1996). 

For the attachment of certain chemical modules to the solid support, it may 
be necessary to mask functionality that is not involved in the attachment process, 
but that is incompatible with the mode of attachment. A non-limiting example of 
-this-type-o^process-i^ -the-esterifi^aiio n of an alcohol fun ctional ized-solid-support, — 
using a hydroxyl-substituted carboxylic acid as the coupling partner. Prior to the 
esterification reaction, the hydroxyl group of the carboxylic acid would be 
■'protected" through alkylation. silylation. acetylation. or through another method 
known to one of skill in the art. Strategies for the use of masking or protecting 
groups have been well -described in the art. such as in Green (1985) Protecting 
Groups in Organic Synthesis. Wiley. 

Methods of Compound Cleavage from a Solid Support 
The cleavage of oxazolidinones from a solid support to produce the 
corresponding "free" compounds can be accomplished using a variety of methods. 
For example, a compound can be photolytically cleaved from a solid support 

^-W^ng-g/^M^lSg6)JL Orgr Chem. 41:325&UUch-g^a/.--Cl9-15)^^f?^. Ch em, Soc : 

97: 1575-1579). and through nucleophiiic attack (U.S. Patent No. 5.549.974), or 
through hydrolysis (Hutchins et ah (1994) Tetrahedron Lett. 35:4055-4058). The 
cleavage of compounds from a solid support to produce soluble compounds is 
accomplished, for example, using hydrolytic conditions, such as through the 
addition of trifluoroacetic acid. 
Screening 

The oxazolidinone compounds can be screened to identify bioactive 
molecules with different biological activities using methods available in the art. 
The bioactive molecules, for example, can pdssess activity against a cellular 
target, including but not limited to enzymes and receptors, or a microorganism. A 
target cellular ligand or microorganism is one that is known or believed to be of 
importance in the etiology or progression of a disease. Examples of disease states 
for which compounds can be screened for biological activity indlude. but are not 
limited to. inflammation, infection, hypertension, central nervous system 
disorders, and cardiovascular disorders. 



-mixed wkh^-solution^ 

ligand binding. See Bush et al. (1993) Antimicrobial Agents and Chemotherapy 
37:85 1-858; and Daub et al. (1989) Biochemistry 27:3701-3708. Specific binding 
of compounds to the enzyme can be detected, for instance, by any of the numerous 
enzyme inhibition assays which are well known in the art. Compounds which are 
bound to the enzyme are separated readily from compounds which remain free in 
solution by applying the solution to a suitable separation material such as 
Sephadex G-25 gel filtration column. Free enzyme and enzyme-Iigand complexes 
pass through the column quickly, while free compounds are retarded in their 
progress through the column. The mixture of enzyme-Iigand complex and free 
enzyme is then treated with a suitable denaturing agent, such as guanidinium 
hydrochloride or urea, to cause release of the ligand from the enzyme. The 
solution is then injected onto an HPLC column (for example, a Vydac C-4 
reverse-phase^olumn, and elut^^ 

from 0% acetonitrile to 80% acetonitrile). Diode array detection provides 
discrimination of the compounds of the combinatorial library from the enzyme. 
The compound peaks are then collected and subjected to mass spectrometry for 
identification. 

Finding a compound that inhibits an enzyme is performed most readily 
with free compound in solution. The compounds can also be screened while still 
bound to a resin used for synthesis; in some applications, this may be the 
preferable mode of finding compounds with the desired characteristics. For 
example, if a compound that binds to a specific antibody is desired, the resin- 
bound library of compounds is contacted with an antibody solution under 
conditions favoring a stable antibody-compound-resin complex. A fluorescently 
labeled second antibody that binds to the constant region of the first antibody is 
then contacted with the antibody-compound-resin complex. This allows 
identification of a specific bead as carrying the compound recognized by the first 
antibody binding site. The bead is then physically removed from the resin mixture 
and subjected to mass spectral analysis. If the synthesis is conducted in a manner 
such that only one compound is likely to be synthesized on a particular bead, then 
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the binding compound has been identified . If the synthesis is carried out so that 



many compounds are present on a single bead, the Information derived from 
analysis can be utilized to narrow the synthetic choices for the next round of 
synthesis and identification. 
5 The enzyme, antibody, or receptor target need not be in solution. Antibody 

or pn7ym fi can he i mmobil ized o n a column. The comp ounri(s ) is then passed 

over the column, resulting in the retention of strongly binding compounds on the 
column after weaker-binding and non-binding compounds are washed away. The 
. „. . column is then washed under conditions that dissociate protein-iigand binding, 

10 which removes the compounds retained in the initial step. These compounds are 

then analyzed, and synthesized separately in quantity for further testing. 
Similarly, cells bearing surface receptors are contacted with a solution of 
compounds. The cells bearing bound compounds are readily separated from the 
solution containing non-binding compounds. The cells are then washed with a 



15 solution which dissociates the bound ligand from the cell surface receptor. Again. 

the cells are separated from the solution, and the solutiorranalyzed. 
— --— ■ ..- The^compounds also may b e ass a yed for ft-lactamase inhibition usin g 



methods available in the art. 

Pharmaceutical Compositions 
20 The present invention also provides pharmaceutical compositions which 

comprise a bioactive oxazolidinone compound or a salt such as a pharmaceutically 
acceptable salt thereof and optionally a pharmaceutically acceptable carrier. The 
compositions include those in a form adapted for oral, topical or parenteral use 
and can be used for the treatment of bacterial infection in mammals including 
25 humans. 

The compounds, such as antibiotic compounds, also referred to herein as 
antimicrobial compounds.! according to the invention can be formulated for 
administration in any convenient way for use in human or veterinary medicine, by 
analogy with other bioactive agents such as antibiotics. Such methods are known 
30 in the art and are not described in detail herein. 

The composition can be formulated for administration by any route known 
in the art. such as subdermal. by-inhalation, oral, topical or parenteral. The 
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compositions -ma y b eTn-any^oTTrr known m t he a rt. including but not liiiiUcdlp- 
^TrWets7xapsutesrpoWers;-gran 



as oral or sterile parenteral solutions or suspensions. 

The topical formulations of the present invention can be presented as. for 
instance, ointments, creams or lotions, eye ointments and eye or ear drops. 

jnir jegnated dressings and a erosols. and may contain appro pr iate conventional 

additives such as preservatives, solvents to assist drug penetration and emollients 

in ointments and creams. 

The formulations may also contain compatible conventional carriers, such 
as cream or ointment bases and ethanol oroleyl alcohol for lotions. Such carriers 
may be present, for example, from about 1% up to about 98% of the formulation. 
For example, they may form up to about 80% of the formulation. 

Tablets and capsules for oral administration may be in unit dose 
presentation form, and may contain conventional excipients such as binding 

15 agentsrfoTexafnple syrup, acacia, gelatinrsorbitol. tragacanth, or 

polyvinylpyrollidone; fillers, for example lactose, sugar^maize-starch. calcium^ 



pw^hate. sorbitol or glycine; tabletting lubricant y^xample magnesium_ 
stearate. talc, polyethylene glycol or silica: disintegrants. for example potato 
starch; or acceptable wetting agents such as sodium iauryl sulphate. The tablets 
20 may be coated according to methods will known in normal pharmaceutical 

practice. 

Oral liquid preparations may be in the form of, for example, aqueous or 
oily suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a 
dry product for reconstitution with water or other suitable vehicle before use. 
Such liquid preparations may contain conventional additives, such as suspending 
agents, for example sorbitol, methyl cellulose, glucose syrup, gelatin, 
hydroxyethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or 
hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan 
monooleate. or acacia; non-aqueous vehicles (which may include edible oils), for 
example almond oil. oily esters such as glycerine, propylene glycol, or ethyl 
alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic 
acid. and. if desired, conventional flavoring or coloring agents. 
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For parenteral administration, fluid unit dosage forms are prepared" 



utilizing the compound and asterile vehicle, water being preferred. 1 he 
compound, depending on the vehicle and concentration used, can be either 
suspended or dissolved in the vehicle or other suitable solvent. In preparing 
solutions, the compound can be dissolved in water for injection and filter 
-sterilized before filling into a suitahkj^iaLoiLampQul e and sealin g, : 



Advantageously, agents such as a local anesthetic preservative and buffering 
agents can be dissolved in the vehicle. To enhance the stability, the composition 
-can be frozen after filling inio the vial and the water removed under vacuum. The 
10 dry lyophilized powder is then sealed in the vial and an accompanying vial of 

water for injection may be supplied to reconstitute the liquid prior to use. 
Parenteral suspensions are prepared in substantially the same manner except that 
the compound is suspended in the vehicle instead of being dissolved and 
sterilization cannot be accomplished by filtration. The compound can be sterilized 
15 by exposure to ethylene oxide before suspending in the sterile vehicle. 

"Advantageously, a surfactant or wetting agent is included iirthe composition to 

facilitate unifor m distrib u tion of the compound. 

The compositions may contain, for example, from about 0.1% by weight, 
e.g., from about 10-60% by weight, of the active material, depending on the 
20 method of administration. Where the compositions comprise dosage units, each 

unit will contain, for example, from about 50-500 mg of the active ingredient. 
The dosage as employed for adult human treatment will range, for example, from 
about 100 to 3000 mg per day, for instance 1500 mg per day depending on the 
route and frequency of administration. Such a dosage corresponds to about 1.5 to 
25 50 mg/kg per day. Suitably the dosage is ? for example, from about 5 to 20 mg/kg 

per day. i 
Pharmaceutical Application s 

The oxazolidinones disclosed herein can be used in a variety of 
pharmaceutical applications. In one embodiment, the compounds may be used as 
30 antimicrobial agents for the treatment of infectious disorders that are caused by 

microbial agents. such as bacteria. 
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in combination with a pharmaceutically acceptable carrier. 

In another embodiment, there is provided a dosage amount of an 
oxazolidinone as disclosed herein in an effective amount for the treatment, 
prevention or alleviation of a disorder v such as an infectious disorder. 



Oxazolidinones can be screened for activity against different microbial 
agents and appropriate dosages may be determined using methods available in the 



art. 



The compounds may be used to treat a subject to treat, prevent, or reduce 
the severity of an infection. Subjects include animals, plants, blood products, 
cultures and surfaces such as those of medical or research equipment, such as 
glass, needles and tubing. 

In one embodiment, methods of treating or preventing an infectious 
disordeHn-arsubjeet^tieh-as-a-human-or-other animal subjectrare-providedv-by 
administering an effective amo unt o f an oxazolidinone as disclosed herein to the... 
subjec t. In one em bodiment, the compound is administered in a pharmaceuticaily 



acceptable form optionally in a pharmaceutically acceptable carrier. As used 
herein, an "infectious disorder" is any disorder characterized by the presence of a 
microbial infection, such as bacterial infections. Such infectious disorders 
include, for example central nervous system infections, external ear infections., 
infections of the middle ear. such as acute otitis media, infections of the cranial 
sinuses, eye infections, infections of the oral cavity, such as infections of the teeth, 
gums and mucosa, upper respiratory tract infections, lower respiratory tract 
infections, genitourinary infections, gastrointestinal infections, gynecological 
infections, septicemia, bone and joint infections, skin and skin structure 
infections, bacterial endocarditis, burns, antibacterial prophylaxis of surgery, and 
antibacterial prophylaxis in immunosuppressed patients, such as patients receiving 
cancer chemotherapy, or organ transplant patients. The compounds and 
compositions comprising the compounds can be administered by routes such as 
topically, locally or systemically. Systemic application includes any method of 
introducing the compound into the tissues of the body, e.g., intrathecal, epidural. 
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intramuscular, transdermal, intravenous, intraperitoneal, subcutaneous, sublingual, 
rectal, and oral administration. The specific dosage of antimicrobial to be 
administered, as well as the duration of treatment, may be adjusted as needed. 
The compounds of the invention may be used for the treatment or 
5 prevention of infectious disorders caused by a variety of bacterial organisms. 

Evnrnplpg inrliiHp Hrnr h positive and Gram n egative nerohic and anaerobic 

bacteria, including Staphylococci, for example 5. aureus: Enterococci. for 
example E.faecalis: Streptococci, for example 5. pneumoniae: Haemophilus, for 
example H, influenza: Moraxella, for example M. catarrhalis: and Escherichia. 

10 for example E. coli. Other examples include Mycobacteria, for example M. 

tuberculosis: intercellular microbes, for example Chlamydia and Rickettsiae: and 
Mycoplasma, for example M. pneumoniae. 

The following examples are provided to illustrate but not limit the claimed 
15 invention. 
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" EXAMPLES 

Abbreviations: ACN, acetonitrile; CDI, carbonyldiimidazole; DIEA. 
diethylisopropylamine; DCM. dichloromethane: DIC. diisopropyldiimide: DMF, 
dimethylformamide; HATU, 0-(7-azabenzotriazol-l-yl)-l, 1.3.3- 
bis(tetramethyiene)-uronium hexafluorophosphate; NMM, N-methyl morph oline; 
mCPBA. m-chloro-peroxybenzoic acid; TFA, trifluoroacetic acid; THF, 
tetrahydrofuran; TMOF. trimethylorthoformate; PTLC, preparative thin layer 
chromatography. 

QggeraL Reagents were obtained from Aldrich (St. Louis, MO), Sigma 
(St. Louis, MO). Bachem Biosciences, Rapp Polymere. Perseptive, and 
Novabiochem, and used without further purification. The resin Tentagel S NTi 
was purchased from Rapp Polymere. Concentration of solutions after workup was 
performed by reduced pressure rotary evaporation, or using the Savant's SpeedVac 

i.isii oment Reactions with moisture^ensitive reagents-were-performed-under 

nitrogen atmosphere. 

Mass-spectra w ere o btained using ES I technique. HTLC analysis and 

purification were performed using Beckman System Gold R®; detection at 220 
nm. Analytical EPLC was performed on YMC 5 micron C18 (4.6 mm x 50 mm) 
reverse phase column (gradient from 100% of the aq. 0.1% TFA to 100% of 0.1% 
TFA in MECN over 6 min\ flow rate 2.0 mL/min). Preparative TLC was 
performed using EM silica gel 60 F254 plates (20 x 20 cm, thickness 2 min). 

NMR spectra were obtained on a Varian Gemini 300 MHz instrument with 
CDCb as solvent, unless otherwise noted. 1H NMR spectra were reported as 
follows: chemical shift relative to tetramethylsilane (0.00 ppm), multiplicity (s = 
singlet, d = doublet, t = triplet, q = quartet, m = multiplet. b = broad), coupling, 
and integration. 
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fcxam pj e A -= - - 

^^Yaj-jVi^^^ -ftn^rcparation-T)f5-(S)-- 
Thioamidomethyloxazolidinones. 

A. Synthesis from 5-(S)-Aminomethyloxazolidinone Derivatives and Ethyl 
5 Dithioacetate. 

A solution of an appropriate 5-(S)-aminomethyloxazolidinone derivative 
(1.0 mmol) and ethyl dithioacetate (0.130 ml, 1.13 mmol) with triethylamine 
(0.215 ml. 1.54 mmol) in dichloromethane was stirred at room temperature 
overnight. The reaction mixture was concentrated under vacuum and the residue 
purified by PTLC (MeOH - DCM mixtures) or crystallization from appropriate 
solvent. 

B. Synthesis from 5-(S)-AmidomethyloxazoHdinone Derivatives and 
Lawesson Reagent. 

A mixture of an appropriate 5-(S)-amidomethyl-oxazolidinone derivative 
T073 mmol) and Lawesson 1 s fea^rir(0.0654^ 0;15~mm 

stirred and heated at-65 °C for 2 hours. The solution was concentrated under — 
vacuum and the crude product purified by PTLC. 

C. Solid Phase Synthesis from Immobilized 5-(SyAmidomethvl- 
oxazolidinone Derivatives. 

20 A mixture of an appropriate 5-(S)-amidomethyloxazolidinone immobilized 

derivative (such as described in U.S. Pat. Application Ser. No. 09/235.771 and in 
PCT US99/01318) (0.1 mmol) and an appropriate thionation reagent (0.1 - 1.0 
mmol) in dioxane or THF (2-10 mL) Lawesson' s reagent (0. 15 was stirred at 0-65 
°C for 2-10 hours (preferably, at 0-25°C for P 4 Sio, Na 2 P4S M or Na 2 P 4 S 10 O ? and at 

25 40-65 °C for Lawesson. Belleau. or Davy reagents). The resin was washed 

liberally with DMF, DCM. MeOH. and dried under vacuum. The product was 
cleaved from support with 10% TFA in DCM (2-4 mL. r.t.. 2 h). solvents removed 
under vacuum, and the crude product purified by PTLC. 
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"Examplr2^-Synth*sisnofintennediates: 

~2^1uorcM^TtrobeireoteTfreidr 



Concentrated sulfuric acid (32 ml) was added carefully with stirring to a 
solution of 2-fluoro-4-nitrotoluene (16.5 g. 0.106 mol) in acetic acid (200 ml). 
The mixture was warmed up to 95 °C. and solution of chromium trioxide (37.1 g. 
_0.371 mol) in water (32 m l) was added dropwise with stirring over 2 h. The 
mixture was heated with stirring for another 30 minutes, allowed to cool down to 
r.t.. and poured into water (1000 ml). The product was extracted with diethyl 
ether (3 * 200 ml). Combined ether layers were washed with water and 
evaporated to dryness. The residue was dissolved in 10% aqueous potassium 
carbonate and washed with ether. The aqueous layer was acidified with con. HC1, 
and the resulting white precipitate filtered and dried (16.3 g, 83%). m.p. 174-177 



°C. 

/err-Butyl 2-fluoro-4-nitrobenzoate. 



acid (23.0 g, 0.1-24 mol), and the mixture was stirred underreflux fbiaJi^olvent 
^rernoyed under vacuum, and the residue thoroughly dried under vacuum to 



give crystalline acid chloride (25.2 g, 99%). The acid chloride was dissolved in 
tetrahydrofuran (150 ml) under nitrogen, and 1 M lithium tert-butoxide in 
tetrahydrofuran (136 ml. 0.136 mol) was added dropwise with stirring at room 
temperature. The mixture was stirred overnight, diluted with water (300 ml) and 
extracted with ether. The ether layer was washed with saturated aqueous sodium 
bicarbonate, brine, and dried (MgS0 4 ). Solvent was removed under vacuum to 
gave the product as a white crystalline solid (24.2 g, 81%); mp 81-82 °C. 
?grf-Butvl-2-fluoro-4-aminoben7.natp 

Terr-butyl 2-fluoro-4-nitrobeftzoate (24.2 g. 0.100 mol) was added to a 
warm (95°C) solution of ammonium chloride (53.5 g, 1.00 mol), dissolved in 
ethanol (300 ml) and water (150 ml). Iron powder (325 mesh. 16.8 g, 0.300 mol) 
was added with stirring in small portions over about 1 h. The reaction mixture 
was stirred and heated at 95°C for another 30 minutes and then filtered while still 
warm. The filter cake was washed thoroughly with excess ethanol. The filtrate 
and washings were diluted with water (1 L) and extracted with ether (3 x 150 ml). 
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Combined~etlTer extracts were washed with water and~brine. dried (MgSO^-and" 
l^poratedli^ 
°C. 

Q-Benzyl-N'(3-fluoro-4-butoxvcarbonvlphenvncarbamate. 
Benzyl chloroformate (15.9 ml. 0.1 12 mol) was added dropwise with 
stirring to a mixture of rer;-but yl-2- fluoro-4-aminobenzoate (21.5 g. 0.102 mol) 



and pyridine (16.5 ml. 0.204 mol) in dichloromethane (200 ml) at 0 °C. The 
reaction mixture was stirred for 30 minutes at 0 °C. allowed to warm up to room 
temperature, and then poured into water (about 300 ml). The organic layer was 
10 separated, washed with water, brine and dried (MgS0 4 ). Evaporation gave a 

white solid, which was washed with hexane and dried under vacuum to afford the 
product (32.8 g, 93%); mp 1 17-1 18°C. 

5-(R)■Hvdroxvmethvl-3-r4 , -/er/-butoxvcarbonvl■3 , - 

fluoropherivlloxazolidine-2-one. 

_ mJ -071-04- 



mol) was added dropwise with stirring at -78 Q C to a solution of Obenzyl-N-(3- 
fluoro-4-butoxycarbonyl phenyl)-carbamateX32.8 g, 0.0948 mol) in 



tetrahydrofuran (150 ml). The mixture was stirred at -78°C for 1 hour, and then 
(R)-glycidyl butyrate (15.0 g. 0.104 mol) was added dropwise with stirring. The 
20 mixture was allowed to warm to room temperature overnight, and was then 

quenched with saturated aqueous ammonium chloride (100 ml). The mixture was 
extracted with ethyl acetate, and the combined organic layers washed with water, 
^ brine, and dried (MgS0 4 ). Solvent was removed under vacuum, and the crude 
product purified by silica gel column chromatography (eluent: 30% ethyl acetate 
25 in hexanes) to afford the product as a white solid (20.0 g, 68%); mp 148-149 °C. 

S-fSVAzidomethyl-S-^'-fgrr-butoxVcarbonvl-S'-fluorophenvnoxazolidine- 

2-one. 

Methanesulfonyl chloride (2.61 ml. 0.0337 mo!) was added dropwise with 
stirring to a solution of 5-(R)-hydroxymethyl-3-[4 , -r^rr-butoxyca^bony^3 , - 
30 fluorophenyl]oxazolidine-2-one (10.0 g, 0.0321 mol) and triethylamine (6.71 ml. 

0.0482 mol) in dichloromethane (150 ml) at 0 °C over about 15 minutes. The 
reaction mixture was allowed to warm up to room temperature and then poured 
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into water. Throrganfc~1ayer was separa ted, washed with wa wr^xgrated agr ~ " 

)v~briiic. andndried-fMgS0 4 ). Solvent was removed under vacuurrr to 

afford the mesylate intermediate as an oil ( 1 1 .6 g, 99%). A mixture of the 
mesylate (13.4 g, 0.0370 mol) and sodium azide (12.0 g. 0.185 mol) in DMF (130 
ml) was heated with stirring at 75 °C for 12 h. The reaction mixture was cooled to 
room temperature, diluted with water (300 ml), and extracted with ethyl acetate (3 



1 5 buto^carb^^ 

solution kept at r.t. for 1 h. Solvents were removed in vacuo to afford 5-(S)-_ , 
^ a2idomethv lO- [4 ^carbox y-3 , >fluorophenyl-]oxazQlidine-2-one drie d (0.280 g, 



99%). N-Trimethylsilyl-NJ^-diethylamine (0.23 mL, 1.2 mmol) was added to 
above product in dry dichloromethane (3 mL) under nitrogen atmosphere, and the 

20 solution stirred for 15 min. Solvents and excess reagent were removed in vacuo. 

and residue dissolved in dichloromethane (4 mL). The solution was cooled to 
about 0 °C, and oxalyl chloride (1.5 mmol, 0.13 mL) was added dropwise. 
followed by catalytic N,N-dimethylformamide (about 0.01 mL). The mixture was 
alllowed to warm up to r.t. (room temperature), and stirred at r.t. for another 2 h. 

25 Solvents were removed in vacuo to afford the product as a white solid. Yield 

0.292 g (98%). 

5>(S)-AzidomethvU3-r4^(6"-chloropvridine-3"-vl)aminocarbonvl-3^ 
fluoro-phenvnoxazolidine-2-one. 

5-(S)-Azidomethyl-3-[4 , -chlorocarbonyl-3 , -fluorophenyl]oxazolidine-2- 
30 one (0.298 g, 1.0 mmol) was added to a solution of 5-amino-2-chJoropyridine 

(0.129 g, 1:0 mmol) in 20% pyridine in THF (2 mL), and the mixture stirred at r.t 
overnight. Solvent was removed unde vacuum, and the residue triturated with 
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x 100 ml). Combined organic layers were washed with water and brine, dried 
(MgS0 4 ) and evaporated. The residue was washed with diethyl ether to give the 
pure azide as a white solid (9.76 g, 90.5%); mp 91-92 °G. 

io y 

Example 3 

5-(S)-Azidomethvl-3-f4^chlorocarbonvl-3 , -fluorophenyl1oxazolidine>2- 

one. 

60% TFA in DCM (5 mL) was added to 5-(S)-azidomethyl-3-[4* -ten- 



.) 
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water. Resulting crude product was washed with 3% aq. citric acid. 2% aq. 



20 



sodium bicarbonate, water, ethyl ether, and dried under vacuum (yield 0357 g, 
91%: r H NMR). 

5-(SVAminomethvU3-14^(6* , -chloropvridine'3"-vl)aminocarbonyl-3 < - 
fluoro-phenvUoxazolidine-2-one. 
5- ( S) - Az idemet4wl-344 1 - (^^^-eWorepyridme-S'^ y O ami n o c arbonylo ^ — 



fluoro-phenyl]oxazolidine-2-one (0.35 g. 0.896 mmol) and triphenylphosphine 
(0.235 g, 0.896 mmol) in THF (10 mL) was stirred at r.t. for 4 h and then at 40 °C 
for2h. Water (0.5 mL) was added, arid the mixture stirred at 40°C overnight. 
10 Solvents were removed in vacuo, and resulting crude product washed with ethanol 

and diethyl ether. Yield 0.215 g (66%). ! H NMR. MS (m/z): [M+H] + = 365. 

5-(SVThioacetamidomethvl-3-[4 , -(6"-chloropvridine-3 ,, - 
Yl)aminocarbonvl-3'-fluoro-phenvl1oxazolidine-2-one. 



"""" 

s 

-f^ -This-compound-Ava s prep ared-an alogously to M e thod A (E xample-lj-above, 



from 5«(S)-aminomethyl-3-[4 , -(2 ,, -chloropyridine-5"-yl)aminocarbonyl-3*- 
fluorophenyl]oxazolidine-2-one (0.125 g, 0.343 mmol) and ethyl dithioacetate. 
The crude product purified by PTLC ( 10% MeOH in DCM). Yield 0.035 g 
(24%). MS (m/z): [M+H]* = 421. 
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Example 4 — — 

^fS>A2^bmethv^ 

vDaminocarbonvl-S^-fluorophenylloxazolidine^-one. 

This compound was prepared analogously to the synthesis of 5-(S) 
azidomethyl-3-[4X6"-chloropyridine^ 

fluorophenyl]oxazolidine-2-one from 2-amino-5-trifluorome thylpyridine (0.100 g, 
0.62 mmol) and 5-(S^azidomethyl-3-[4 , -chlo^ocarbonyl-3 , - 
fluorophenyl]oxazolidine-2-one (0.184 g, 0.62 mmol). Yield 0.1 1 g (42%). MS 
(m/z): [M+Hf = 425. 

5-(S)-Aminomethvlo-14^(5"-trifluoromethvlovridine>2"- 
vDaminocarbonyl-j^fluorophenvnoxazolidine^-one. 

Preparation was analogous to the synthesis of 5-(S)-aminomethyN3-t4'- 

(^'-chloropyridine-S^-yOaminocarbonyl-S'-fluorophenyUoxazoIidine^-one from 
S^SJ-azidomethyl-S-^XS^trifluoromethylp^ 
~f\ uc^oplTe^ g; 0.235-mmol) aTrd triphenylpl iusplii i ie 
(0.068 g, 0.259-mmol). Yield 0.087 g (93%), MS (m/z): [M+H] + = 39-9-, 

vl)amino-carbonvl>3 , -fluorophenvnoxazolidine-2-one. 

This compound was prepared analogously to the Method A of General 
Methods for Preparation of 5-(S)-Thioamidomethyloxazolidinones (Example 1) 
from 5-(S)-aminomethyl-3-[4'-(5"-trifluoromethylpyridine-2"-yl)aminocarbonyl- 
3*-fluorophenyI]oxazolidine-2-one (0.070 g, 0.176 mmol) and ethyl dithioacetate. 
The crude product was purified by FTLC (10% MeOH in DCM). Yield 0.020 g 
(20%). MS (m/z): [M+H] + = 457. 
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Examples 

^_ (S ^ AT ^ — " 

vl)amino-carbonvlO*-fluorophenvl]oxazolidine-2-one. 

Prepared analogously to the synthesis of 5~(S)-azidomethyl-3-[4'-(6"- 
chloropyridine-S^-yOaminocarbonyl-S'-fluorophenylloxazolidine-Z-one from 2- 
amino-5- trifluoro methyl-13«4-thiadiazole (0.100 g, 0.59 mmol) and 5-(S)- 



azidomethyl-3-[4 , -chlorocarbonyl-3*-fluorophenyl]oxazolidine-2-one (0. 176 g, 
0.59 mmol). Yield 0.093 g (36%). MS (m/z): [M+H] + = 432. 

5-(SVAminomethvl-344 , -(5^-tnfluoromethyl-r\3 < \4^thiadiazole>2"- 
\0 vnami"nocarbonvl-3 , -fluorophenvlloxazolidine-2-one. 

Prepared analogously to the synthesis of 5-(S)-aminomethyl-3-[4*-(6"- 
chloropyridine-3"-yl)aminocarbonyl-3 , -fluorophenyl]oxazolidine-2-one from 5- 
(S)-azidomethyl-3-[4M5 ,, -trifluoromethyM"^ 

carbonylo*-fluorophenyl]oxazoIidine-2-one (0.090 g, 0.209 mmol) and 
_ lViphen ^ g ( 12%): "MS"(m/z): r~ 

[M+Hr = 406. 

_ 5-(SVThioacetamidomethvl-344^(5 > MrifluoromethvNr\3 , \4"> 



thiadiazole-2"-vnaminocarbonvl-3^fluorophenvlloxazolidine-2>one. 




V 



20 Prepared analogously to the Method A of General Methods for Preparation 

of 5-(S)-Thioamidomethyloxaz6lidinones (Example 1) from 5-(S)-aminomethyl- 
3-[4-(5"-trifluoromethyl-l",3",4"-thiadiazole-2"-yl)aminocarbonyl-3'- 
fluorophenyl]-oxazolidine-2-one (0.010 g, 0.0247 mmol; prepared analogously to 
U.S. Pat. 09/235,771) and ethyl dithioacetate. The crude product purified by 

25 PTLC (10% MeOH in DCM). Yield 0.0035 g (31%). MS (m/z): [M+H] + = 464. 
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Example 6 — 

— S-Fliiere-4-thioGvanoar>ilifiev — — — 

N-Bromosuccinimide (1.76 g, 9.89 mmol) and potassium thiocyanate (1.75 
g. 18.0 mmol) in methanol (30 ml) were stirred for 15 minutes at room 
5 temperature. The reaction mixture was cooled to 0°C. and 3-fluoroaniline (1.00 g, 



9.0 mmol) was added dropwise. The mixture was stirred at 0°C for 2 h. Solvent 



was removed under vacuum, and the residue was washed with dichloromethane. 



10 



The mixture was filtered to remove succinimide by-product, and the solution was 
washed with water, brine, and dried (MgS0 4 ). Solvent was removed under 
vacuum to afford the desired product as a colorless oil. Yield 1 .45 g (96%). 



0-Benzvl-N43-fluoro-4-(thiocvano)phenvncarbamate. 



Benzyl chloroformate (1.87 ml, 13.1 mmol) was added to a mixture of 3- 
fluoro-4-thiocyanoaniline (2.00 g, 1 1.9 mmol) and pyridine (2.12 ml. 26.2 mmol) 
in dichloromethane (30 ml) at 0 °C. The mixture was stirred for 30 minutes at 



15 



0°C, allowed to warm to room temperature, and then poured into water/ The" 
organic layer was separated, washed with brinev md^dried (MgSO^). Solvent was 
-removed under vacuum. The, crude product was washed with ether-hexanes and^_ 
dried under vacuum to afford the desired product. Yield 3.64 g (92%); m.p. 74-75 



°C. 



20 



0-Benzvl-N-r3-fluoro~4-(triphenvlmethylthio)phenvllcarbamate. 



Sodium sulfide nonahydrate (0.794 g, 3.31 mmol) in water (3 ml) was 
added dropwise at room temperature to a solution of 0-benzyl-N-[3-fluoro-4- 
(thiocyano)phenyll carbamate (1.00 g, 3.31 mmol) in ethanol (10 ml). The 
reaction mixture was stirred at room temperature for 30 minutes, and then 
triphenylmethyl bromide (1.07 g, 3.31 mol) in 1.4-dioxane (5 ml) was added 
dropwise. The reaction was stirred overnight. Organic solvent was removed 
under vacuum, and the residue taken up in ethyl acetate. The solution was washed 
with water, brine, and dried (MgS0 4 ). Solvent was removed under vacuum, and 
the crude product purified by silica gel column chromatography (eluent: 10% ethyl 
acetate in hexahes) to give the desired compound as a white solid. Yield 1.10 g, 
(64%); mp 152-153 °C. 
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5~(RVHvdroxvmethvl-3-|4'-t^iphenvlmethvlthio-3 , - 
fluorophenvl loxazolidine-2-one. 

IM Lithium bis(trimethylsilyl)amide in tetrahydrofuran (54 mL. 69.9 
mmol) was added dropwise with stirring at -78 °C to a solution of 0-benzyl-N-[3- 
5 fluoro-4-(triphenylmethylthio)phenyI]carbamate (33.0 g. 63.5 mmol) in 

letra j 1 y ( j ro j- urail (25IT ml). The mixture was stirred at -78 V tor I hour, and then 
(R)-glycidyl butyrate (1 1.0 g, 76.2 mmol) was added dropwise with stirring. The 
mixture was allowed to warm up to room temperature overnight, and then 
quenched with saturated aq. ammonium~chloride (125 ml). The mixture was 
10 extracted with ethyl acetate, and combined organic layers washed with water. 

brine, and dried (MgS0 4 ). Solvent was removed under vacuum, and the crude 
product purified by silica gel column chromatography (gradient from 30% to 75% 
of ethyl acetate in hexane) to afford the product. TLC: R f 0.2 (ethyl acetate- 

hexanes-1 MS^64M*H]- \ 

15 5-(S)>Azidomethvl-3-14'-triphenvlmethvlthiO'3 t -fluorophenvHoxazolidine> 
2-one. 

Methanesulfonyl chloride (3.91 mL. 50.6 mmol) was added dropwise with 
stirring to a solution of 5-(R)-hyd^oxymethy^3-[4 , -triphenylmethylthio-3 , - 
fluorophenyl]oxazolidine-2-one (23.4 g, 48.2 mmol) and triethylamine (10.1 mL. 
73.8 mmol) in dichloromethane (200 mL) at 0 °C over about 10 minutes. The 
reaction mixture was allowed to warm up to room temperature and then poured 
into water. The organic layer was separated, washed with water, saturated aq. 
NaHC0 3> brine, and dried (MgS0 4 ). Solvent is removed under vacuum to afford 
the mesylate intermediate as an oil (27.2 g, 99%). The mesylate (27.2 g. 48.2 
mmol) and sodium azide (15.7 g, 241.0 mmol) in DMF (150 ml) was heated with 
stirring at 70 °C for 12 h. The reaction mixture was cooled to r.t., diluted with 
water (750 mL). and extracted with ethyl acetate. Combined organic layers were 
washed with water, brine, and dried (MgS0 4 ). Solvent was removed under 
vacuum and the crude product purified by silica gel column chromatography 
(eluent: 30% ethyl acetate in hexanes) to afford the azide product as a white solid. 
Yield 18.1 g (73%). M.p. 77-79 °C. 
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^-(S)-Aminornethvl-3-f4^triphenvlrnethvlthio-3^ 



fluorophenvl loxazohdme-2-one. 

Triphenylphosphine (2.82 g. 10.8 mmol) was added portionwise to a 
solution of S-CSVazidomethyl-S-K'-triphenylmethylthio-S*- 
5 fluorophenyl]oxazolidine-2-one (5.00 g, 9.79 mmol) in THF (40 mL), and the 

mixture stirred for 2 h at r.t.. Water (1.41 ml. 78.3 mmol ) wa s added, an d the 

mixture heated at 40 °C overnight. Solvent was removed under vacuum, and the 
oily residue purified by column chromatography (eluent: DCM, then 10% MeOH 
in DGM). Yield 3.56 g (75%). MS (m/z): [M+H] + = 485. —v—r- 
10 5-(S)-Acetamidomethvl-344Mriphenylmethvlthio-3*- 
fluorophenvlloxazolidine-2-one. 

Triphenylphosphine (2.82 g, 10.8 mmol) was added portionwise to a 
solution of 5-(S)-azidomethyl-3-[4 , -triphenylmethylthio-3 , - 
fluorophenyl]oxazolidine-2-one (5.00 g, 9.79 mmol) in THF (40 mL), and the 



15 mixture stirred for 2 h at room temperature. Water (1.41 mL, 78.3 mmol) was 



- added,. and the mixture heated at 40 °C. overnight. Solvent was removed under 

vacuum, a nd th e oily r e sitiuendissalv^d-mndi chlo r ometh ane (501iiGP. ^ccUi; 

anhydride (4.62 ml, 49.0 mmol) and pyridine (7.92 ml. 97.9 mmol) were added, 
and the mixture stirred for 8 h at r.t. Solvent was removed under vacuum and the 
20 crude product purified by silica gel flash column chromatography (eluent; 30% 

ethyl acetate in hexanes) to give the product as a foam (4.98 g, 97 %); MS (m/z): 

[M+H] + = 527. ' \- : 

General Procedure for Preparation of 5-(SHN-Acvlaminomethvl)-3-14 r - 
(substituted^thio-3 % -fluorophenvl1oxazoHdine'2-ones. 

25 5% TFA and 2.5% triisopropylsilane in dichloromethane (2.0 mL) was 

added to 5-(S)-acetamidomethyl-3-[4 , -triphenylmethylthio-3 , - 
fluorophenyl]oxazoli-dine-2-one (0.10 g. 0.19 mmol), and the mixture was stirred 
at r.t. for 1 h. and the mixture stirred for 1 h at room temperature. Solvent was 
removed under vacuum, and the residue dissolved in methanol (3 mL). An 

30 appropriate alkylating or (hetero)ary taring reagent (19-0.38 mmol) was added. 

followed by dropwise addition of 4.37 M sodium methoxide in methanol (0.087 
ml. 0.380 mmol). Optionally* an organic base was used instead of sodium 
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methoxide (e.g., tetramethylguanidirie or allcylafnihe). The mixture was stirred at 
20-70 °C for 2-24 h (typically, 2 h atr.t.). Solvent was removed under vacuum 
and the crude product purified by TLC (methanol-dichloromethane mixtures). 

5 Example 7 

5^Mic£tnmidomethvl-M4V2^^ 

fIuorophenvnoxazoHdi-ne-2-one. 

Prepared according to the General Procedure for Preparation of 5-(S)-(N- 
Acylaminomethyl)-3-[4^(substituted)thio-3 % ~fluorophenyl]oxa2olidine-2-ones. . 

10 (Example 6) from 5-(S)-acetamidomethyl-3-[4Xtriphenylmethyl)]thio-3*- 

fluorophenyl]-oxazolidine-2-one with l-bromo-2-chloroethane (0.055 g, 0.38 
mmol) in N-methylpyrrolidine-2-one (1 mL). The synthesis was performed at r.t. 
for 2 h. The crude product was purified by TLC (eluent: 10% methanol in 
dichioromethane). Yield 0.047 g (72%). MS (m/z): 347 [M+H] + . 



15 5-(SVThioamidomethvl-344 , -(2"-chloroethvnthio-3 t -fluorophenvnoxazo- 
lidine-2-one. 




Prepared analogously to the Method B of General Methods for Preparation 
of 5-(S)-TTiioamidomethyloxazolidinones (Example 1) from 5-(S)- 
20 acetamidomethyl-3-[4'-(2"-chloroethyl)thio-3 , -fluorophenyl]oxazolidine-2-one 
(0.0275 g, 0.0793) and Lawesson reagent. Yield 0.027 g (94%). M.p. 134-5 °C. 
MS (m/z): [M+H] + = 363. 
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Example 8 

~~ " 3 r (S"VAc^nTidomethvl-3-l4 -(5 ? -m^tTothiazoie-2 ^vl)thio^3' r ~~ 
fluorophenyU-oxazolidine-2-one. 

Prepared according to the General Procedure for Preparation of 5-(S)-(N- 
AcylaminomethyO-S-K'-CsubstttutedHhio-S'-fluorophenynoxazolidine-l-ones 
(Example 6^ from 5-(SVaceta ^lidomethy^3-[4^(triphenylmethynlthio-3 , - 



fluorophenyl]-oxazolidine-2-one with 2-bromo-5-nitrothiazole (0.079 g, 0.38 
mmol) in N-methylpyrrolidine-2-one (1 mL). The synthesis was performed at r.t. 
for 2 h. The crude product was purified by TLC (eluent: 10% methanol in 
10 dichloromethane). Yield 0.061 g (78%). MS (m/z): 413 [M+H] + . 

5-(S)-Thioamidomethvl>3-r4^(5 ,r -nitrothiazole-2"-vl)thio-3 < - 
fluorophenvn-oxazolidine-2-one. 




s 

Prepared analogously to the Method B of General Methods for Preparation 
JL5_„ _ of 5-(S)-ThioamidomethyloxazolidinQnes (Example 1) from 5- (S)- 



acetamidomethyl^3-[4 , -(5"-nitrothiazole-2"-yl)thio-3 , -fluorophenyl]oxazolidine- 
2-one (0.028 g, 0.0736 mmol) and Lawesson reagent. Yield 0.026 g (83%). M.p. 
116-7°C. MS (m/z): [M+H] + = 429. 

20 Example 9 

5-(SVAcetamidomethvl-3-(4 % -methvlthio>3^f1uorophenyl)oxazolidine~2" 

one. 

Prepared according to the General Procedure for Preparation of 5-(S)-(N- 
Acylaminomethyl)-3-[4 , -(substituted)thio-3'-fluorophenyl]oxazolidirie-2-ones 
25 i (Example 6) from 5-(S)-acetamidomethyl-3-[4 , -(triphenylmethyl)lthio-3 , - 

fluorophenyl]-oxazolidine-2-one with methyl iodide (0.05 mL. 0.81 mmol) in N- 
methylpyrrolidine-2-one (1 mL). The synthesis was performed at r.t. overnight, 
and the crude cleaved product purified by TLC (eluent: 10% methanol in 
dichloromethane). Yield 6.3 mg (52%). MS: 299 [M+H] + . 

30 
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5>tS)-ThioamiQomethvi-J-R ~methvltTno-3 -nuorophenvlFoxazolidine-2- 

one. 



Prepared analogously to the Method B (Example 1 ) of General Methods 
for Preparation of 5-(S)-Thioamidomethyloxazolidinones from 5-(S)- 
acetamidomethyl-3-[4'-methylthio-3 , -fluorophenyl]oxazolidine-2-one (0. 100 g, 
0.335 mmol) and Lawesson reagent. Yield 0.095 g (90%). M.p. 130-1 °C MS 
10 (m/z): IM+Hr = 315. 



Example 10 

5~ ( S^Tftf0amklu]TC^ 

fluorophenvnoxazoU-dine-2-one. 




Y 

15 s 

Prepared analogously to the Method A of General Methods for Preparation 

of 5-(S)-Thioamidomethyioxazolidinones (Example l)from 5-(S)-aminomethyl- 

3-[4 % -(triphenylmethyl)thio-3*-fluorophenyl]-oxazolidine-2-one (0.500 g, 1.03 

mmol; prepared analogously to U.S. Pat. 09/235.771) and ethyl dithioacetate. 

20 Reaction performed in DCM overnight. Yield 0.498 g (89%). MS (m/z): [M+H] + 

= 543. 

. • • . 

Example 11 

5-(SVAcetamidomethvU3-r4^(2^-hvdroxvethvnthio-3 > - 
25 fluorophenvlloxazo-lidine-2-one. 

Prepared according to the General Procedure for Preparation of 5-(S)-(N- 
AcylaminomethylV3-[4 , -(substituted)thio-3*-fluorophenyl]oxazoli-dine-2-ones 
(Example 6) from 5-(S>acetamidomethyl-3-[4'-(triphenylmethyl)lthio-3*- 
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tluorophenyiT^azoIiaine^-une with 2-bromoethanol ((XW8^0o« mnroirrn N- 

crude product was purified by TLC (eluent: 10% methanol in dichloromethane). 

Yield 0.045 g (72%). MS (m/z): 329 [M+H] + . 

5-(S)-Thioamidomethvl-344 % -f2^-hvdroxve thvl)thio-3 < T 
f1uoroph enYl]oxn7 Q-lidine-2>one. 




HO 

S 



A solution of 5-(S)-thioamido^lethy^3-[4 v .(t^iphenyl^lethyl)thio-3 , - 
fluorophenyl]oxazolidine-2-one (0. 100 g, 0. 1 84 mmol) in 5% TFA and 2.5% 
10 triisopropylsilane in DCM (2 mL) is stirred at r.t. for 1 h. Solvent is removed 

under vacuum, and the residue is dissolved in THF (2 mL). 2-Bromoethanol 
(0.0196 mL 0.276 mmol) is added followed by triethylamine (0.0513 mL. 0.368 
mm^l~The fe^ diluted with e t h yl~acetater washed" — 

with water, brine, and dried Solvent is removed under vacuum and the residue is 



15 purified by PT LC (10%MeOH in DCM) to give the product. 



Example 12 

5>(S)-Aminomethvl-3>r4 , -(rgr/-butoxv)carbonvU3^ 
fluorophenvnoxazolidine-2-one. 

20 A mixture of triphenylphosphine (0.521 g, 1.99 mmol) and 5-(S)- 

azidomethyl-3-[4'-(r^rr-butoxy)carbonyl-3 , -fluorophenyl]]oxazolidine-2-one 
(0.607 g. 1 .80 mmol) in THF (10 ml) was stirred at r.t. for 2 h. Water (0.259 ml, 
14.4 mmol) was added, and the mixture was heated at 40 °C overnight. The 
reaction mixture was evaporated, the residue taken up in ethyl acetate (20 mL) and 

25 extracted with 3% aqueous citric acid (3 x 25 mi). Combined aqueous extracts 

were neutralized with saturated aqueous sodium bicarbonate and then extracted 
with ethyl acetate. Combined organic layers were washed with brine, dried 
<MgS0 4 ), and evaporated to give the product as a white solid (0.62 g, 99 %). MS 
(m/z): [M+Hf =311. 
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5-< r SVThioacetamidoTTiethvl-3-f4 , -(ferNbutoxv)carbonvl-3^ 
fluorophenylloxazo-lidine-2-one. 




— — A so lution of 5>(S)"am in om ethy4^344-^(/^ubutbx-y) c a rbonyl-3^ 

5 fluoropheny I]- oxazolidine-2-one (3.00 g, 9.66 mmol), triethylamine ( 1 .35 ml. 

19.3 mmol), and ethyl dithioacetate (1.22 ml 10.6 mmol) in DMF (8 mL) was 
stirred at room temperature for 3 hours. The reaction mixture. was„diluted with 
ethyl acetate ( 50 ml), washed with 3% aqueous citric acid (3 x 30 mL), saturated 
aqueous sodium bicarbonate (30 mL), brine, and dried (MgS0 4 ). Evaporation 

10 afforded the product as a white solid (3.00 g, 84%). MS (m/z): [M+H] + = 369. 

Example 13 

54S)-Tfrioacetamidometh^^ 

one. " 

45 ^ = 




s 



5-(S)-Thioamidomethyl-3-[4 , -(rer/-butoxy)carbonyl-3'- 
fluorophenyl]oxazolidi-ne-2-one (2.50 g, 6.79 mmol) was dissolved in 50% 
TFA/DCM (30 mL) and stirred for 1 h at r.t. Solvents were removed under 
20 vacuum to afford the product as a white solid (2.12 g, 99%). M.p. 180-2 °C. MS 

(m/z): [M+H] + = 313. 

Example 14 

5-(S)-ThioacetamidomethvU3-r4^(thiazole-2"-vl)aminocarbonvl-3 < - 
25 fluorophenvlloxazolidine-2-one. 
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10 



15 



20 



25 



oxazolidine-2-one (0.037 g, 0.120 mmol). 0-(7-azabenzotriazol-l-yl)-N. N. N' 
N'-tetramethyluronium hexafluorophosphate (0.0502 g, 0.132 mmol). and DEA 
(0.0627 mL. 0.360 mmol) in DMF (0.5 mL) was stirred at r.t. for 20 minutes. 2- 
-Aminothjazole (0.0120 mg.^Olgp mmol) was added and the mixture stirred 



overnight. Most of the solvent was removed under vacuum and the residue 
purified by preparative HPLC to give pure product as a white solid (0.020 mg, 
42%). MS (m/z): |M+H] + = 395. 

Example 15 

5-(S)-Thioacetamidomethvl-3-f4'-(f hiazole-2"-vnn T ninothioc a rhnnyl^'. 
fluorophenvnoxazolidine-2-one. 

tylbr-b^!! — — 

• - — _ s _ ____ 

A mixture of 5--(S)-thioacetamidomethyl^3-[4 , -(thiazole-2' - 



yl)amincx:arbonyl-3'-nuorophenyl]oxazolidine-2-one (0^040 g, 0.10 mmol) and 
Lawesson reagent (0.020 g, 0.05 mmol) in dioxane (0.5 mL) is stirred at 60-70 °C 
overnight. Solvent is removed under vacuum and the crude product is purified by 
PTLC. 



Example 16 

5-(S)-Thioacetamidomethvl-l-f 4'-(pentaf^llnrophenoxvtearbonvl-3•■ 
fluorophenvnoxazolidine-2-one. 




A mixture of 5-(S)-thioamidomethyl-3-(4 , -carboxy-3'- 
fluorophenyl)oxazoI-idine-2-one (0.650 g. 2.08 mmol), pyridine (0.673 ml. 8.32 
mmol). and pentafluorophehyl trifluoroacetate (0.429 ml. 2.50 mmol) in DMF (8 
mL) was stirred at r.t. for 3 h. The reaction mixture was diluted with ethyl 
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20 



25 



acetate, washed with 3% aqueous citric acid, brine, and dried (MgS0 4 ). 
Evaporation afforded the pure product as a white solid (0.90 g, 90%). M.p. 163-4 
°C : MS (m/z): (M+Hf" = 479. 

Example 17 



A solution of S-CSMhioacetamidomethyl-S-l/r - 
(pentafluorophenoxy)carbonyl-3*-fluorophe-nyl]oxazolidine-2-one (0. 100 g. 0.209 
mmoi) in 2 M methylamine in THF (1.0 rnL) was stirred at r.t. for 1 h. Solvent 
was removed under vacuum and the residue purified by PTLC (10% MeOH in 
DCM) to give the pure product as a white solid (0.054 g, 80%). M.p. 176-7 °C: 
-MS4m/zMMdbHjl= 326, : 

Example 18 

5-(SVThioacetamidomethvl-3-f4 < -methoxvcarbonvl-3 % - 
fluorophenvnoxazoli-dine-2-one. 



A solution of 5-(S)-thioacetamidomethyl-3-[4 , - 
(pentafluorophenoxy)carbonyl-3'-fluorophenyl]oxazolidine-2-one (0.100 g, 0.209 
mmol) and 25% sodium methoxide in methanol (0.0573 ml. 0.251 mmol) in 
methanol (2 mL) was stirred at r.t. for 1 h. solvent was removed under vacuum 
and the residue purified by PTLC ( 10% MeOH in DCM) to give the pure product 
as a white solid (0.057 g, 84%). M.p. 152-4 °C. MS (m/z): [M+H] + = 327. 



5^S)"Thioacetarni 




met hvlami n otearbonvl-3 1 



fluorophenvn-oxazolidine-2-one. 
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Example T9 — — — — . 

5-(S)-Thioacetamidomethvl-l-r4' .(i m idazQle-2"-vl)aminocarhnnvl.^- 
fluoro-phenvM-oxazolidine-2-one. 

// v 




n S)-nh \= 



H g 



A solution of 5-(S)-thioacetamidomethyl-3-[4* 
(pentafluorophenoxy)carbonyl-3'-nuorophenyl]oxazolidine-2-one (0.162 g, 0.34 
mmol) and 2-aminoimidazole (0.083 mg, l.O mmol) in THF (5.0 mL) was stirred 
at r.t. for 0.5 h and then at 45 °C overnight. Solvent was removed under vacuum 
and the residue purified by PTLC (10% MeOH in DCM) to give the pure product 
as a white solid (0.058 g. 45%). MS (m/z): [M+H] + = 378. 



Example 20 



5-(S)-Thioaceta midome 
15 fluorophenyll-oxazolidine-2-one. 



v 

n s 

A mixture of 5-(S)-thioacetamidomethyl-3-[4'-(imidazole-2"-yl)amino- 
carbonyJ-3'-fluorophenyI]oxazoIidine-2-one (0.038 g, 0.10 mmol) and Lawesson 
reagent (0.020 g, 0.05 mmol) in dioxane (0.5 mL) is stirred at 60-70 °C overnight. 
Solvent is removed under vacuum and the crude product is purified by PTLC. 

Example 21 

/ 5-(S)-Azidomethvl-3-f4'-(rm-butoxvc a rhn n vnamino-3'-f1uoroDhenvn- 
oxazolidine-2-one. 

TFA (30 mL) was added to a solution of 5-(S)-azidomethyt-3-[4- -(/*«- 
butoxy)carbonyl-3'-fluorophenyl]oxazolidine-2-one (6.72 g. 20 mmol) in DCM 
(20 mL). and the solution was kept at r.t. for 1 h. Solvents were removed under 
vacuum to afford 5-(S)-azidomethyI-3-(4'-carboxy-3'-fluorophenyl)oxazolidine-2- 
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one. THF (75 mL) was added, followed by t-butanol (9.5 mL. 100 mmol). 



15 one (0.632 g. 1 .80 mmol) in THF (10 ml) was stirred at r.t. for 2 h. Water (0.259 

ml. 14.4 mmol) was added, and the mixture was heated at 40 °C overnight. The 

rer^tinn mix ture was evaporated, the resi due taken u p in ethyl acetate (20 mD.and 

extracted with 3% aqueous citric acid (3 x 25 ml). Combined aqueous extracts 
were neutralized with saturated aqueous sodium bicarbonate and then extracted 

20 with ethyl acetate. Combined organic layers were washed with brine, dried 

(MgS0 4 ). and evaporatedao give the product as a white solid (0.53 g. 90 %). MS 

(m/z): [M+H] + =326. 

5>(SVAcetamidomethvl-3~r4 , "amino -3 , -fluorophenvnoxazolidine-2-one. 

Acetic anhydride (0.15 mL) was added to a solution of 5-(S)-aminomethyl- 
25 . 3-[4 , -(r^rr-butoxycarbonyl)amino-3 , -fluorophenyl]oxazolidine-2-one (0.325 g, 1.0 

mmol) and pyridine (0.25 mL) in DCM (4.0 mL). The mixture was stirred at r.t. 
for 4 h. and solvent was removed under vacuum. The resulted 5-(S)- 
acetamidomethyl~3-[4 , -(fer/-butoxycarbonyl)amino-3'-fluorophenyl]oxazoli-dine- 
2-one was washed with water (2x3 mL), diethyl ether (3 mL), and dried under 
30 vacuum. 50% TFA in DCM (3 mL) was added, and the mixture was kept at r.t. 

for Ih. Solvents were removed under vacuum, and the residue distributed 
between ethyl acetate (40 mL) and saturated aq. sodium bicarbonate (20 mL). 
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triethylamine (3.6 mL. 26 mmol). and diphenylphosphbryl azide (5.6 mL. 26 j 

mmol). The mixture was stirred at r.t. under nitrogen atmosphere for 2 h. and then I 

« 

at 70 °C overnight. Solvent was removed under vacuum, and the residue 
distributed between ethyl acetate (150 mL) and aq. saturated sodium bicarbonate 
— (4^Q-mL)^-Aq^phas e w as w as hed with eth yl a cet a t e_(2^x_5Q_mL> 

organic layers were washed with aq. saturated sodium bicarbonate, water, brine, 
and dried (MgS0 4 ). Solvent was removed under vacuum, and the product purified 
by silica gel column.chromatography (eluent: DCM). Yield 4.1 g (58%). MS ._. 
10 (m/z): [M+H] + = 352. 

y< 5-(SVAminomethvl-344 < -(/grf-butoxvcarbonvl)amino-3 < -fluorophenvlV 

oxazolidine-2-one. 

A mixture of triphenylphosphine (0.521 g ? 1 .99 mmol) and 5-(S)- 
azidomethyl-3-[4 , -(fer/-butoxycarbonyl)amino-3 , -fluorophenyl]]oxazolidine-2- 
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Organitrlayer^as washed-wrth aqrsodium biearbonater 

<^£50*^^lvent-was^ 

solid. Yield 0.25 g (95%). MS (m/z): [M+H] t = 268. 

5-(S)-Thioacetamido methvlo-F4 < -amino -3^fluorophenvl1oxazolidine>2> 

5 one. 




, k 

A mixture of 5-(S)-acetamidomethyl-3-[4 , -amino-3 , -fluorophenyl]oxazoli- 
dine-2-one. (0.100 g, 0.374 mmol) and Lawesson's reagent (0.151 g, 0.374 mol) 
in dioxane (2 ml) was stirred at 65 °C for 2 h. The solution was concentrated 
under vacuum and the residue purified by PTLC (10% methanol/dichlpromethane) 
xo^e^anjicdi^ 



15 Example 22 

5-(S)-Thioacetamidom ethvI-34^ 

2-one. 




A solution of S^SHhioacetamidomethyl-S-^'-amino-S^ 
fluorophenyljoxazoli- dine-2-one (0.070 g. 0.247 mmol), acetic anhydride (0.25 
mL), pyridine (0.38 mL), and dichloromethane (0.75 mL) was stirred at r.t. for 4 h. 
Solvent was removed under -vacuum and the crude prtoduct purified by PTLC 

i 

(10% MeOH in DCM) to give a white solid (0.076 g, 95%). M.p. 200- 1°C; MS 
(m/z): (M+H) + = 326. 
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Example 23 

5-(S)-Thioacetamidomethvl-3-r4 < -(5^-nitro-2 ,, -furovl)-3^ 
fluorophenvnoxazo-lidine-2-one. 

o 



*0 O FT 



5-Nitro-2-furoyl chloride (0.069 g, 0.392 mmol) in THF (1 mL) was added 
dropwise to a solution of 5-(S)-thioacetamidomethyl-3-[4*-amino-3 % - 
fluorophenyl]oxazolidine-2-one (0.1 II g, 0.392 mmol) and triethylamine (0.109 
mL 0.784 mmol) in THF (3 mL) at 0 °C. The mixture was stirred at r.t. for 1 h. 
10 Ethyl acetate was added, and the mixture washed with water, saturated aq. sodium 
bicarbonate, brine, and dried (MgSO-i). Solvent was removed under vacuum, and 
the crude material purified by PTLC (10% MeOH in DCM) to gave the pure 
~ j^ucflsWorange solid (0l079 g, 48%)7Ta:p." I88-iB^Cr"MS^iH/z)riMT^' K = 
423. 

15 



Example 24 

5-(S)-AcetamidomethvU3-f4 , >(r\2 , 3 ,> -thiadia2ole>4--vncarbonvlamino-3^ 
fluorophenvlloxazolidine-2-one. 




20 A solution of l,2,3-thiadiazole-4-carboxylic acid (0.0731 g, 0.562 mmol), 

thionyl chloride (2 ml), and DMF (0.025 ml) was refluxed for 2 h. Solvent was 
removed under vacuum and the residue dissolved in THF (1 mL). Resulted 
solution was added dropwise at 0 °C to a solution of 5-(S)-acetamidomethyl-3-[4'- 
amino-3'-fluorophenyl]oxazblidine-2-one (0.150 g, 0.562 mmol) and 

25 triethylamine (0.157 mL, 1.12 mmol) in THF (3 mL), and the mixture stirred for 1 

h at r.t. The reaction mixture was diluted with ethyl acetate, and washed with 
water, saturated aq. sodium bicarbonate, brine, and dried (MgS0 4 ). Evaporation 
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Example 25 

5-(S)-ThioacetamidoniethvN3>[4 < -(r\2"3^thiadiazole>4- 
vl)carbonvlamino-3^fluorophenvl1oxazoliciine-2-one. 




A mixture of 5-(S )-acetamidomethyl-3-[4 , -( r\2"3"-thiadiazole-4- 



3 



20 



25 



i 
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yDcarbonyl- amino-3*-fluorophenyl]oxazolidine-2-one. (0.0703 g, 0.185 mmol) 
and Lawesson's reagent (0.0374 g, 0.0925 mmol) in dioxane (3 mL) and sulfolane 
(0.02 mL) was stirred at 65 °C for 2 h. The solution was concentrated under 
vacuum, and the residue purified by PTLC (10% MeOH in DCM) to give a white 
^oHd (0.037^ _ 

Example 26 

5-(S)-Aceta midomethvl-344'-fonriamido-3'-fluore^ 

one. 



A solution of 5-(S)-acetamidomethyl-3-[4 , -amino-3 , -fluorophenyI]- 
oxazolidine-2-one (0.200 g. 0.748 mmol) , p-nitrophenyl formate (0.188 g. 1.12 
mmol). and 2,6-di-(ferr-butyl)pyridine (0.336 mL 1.50 mmol) in THF (4 mL) was 
stirred at 65 °C overnight. Solvent was removed under vacuum and the residue 
purified by PTLC (30% acetone in DCM) to give product as a white solid (0.188 
g; 85%). M.p. 196-8 °C; MS (m/z): [M+H] + = 296. 

5-(SVT^hioacetamidomethvl-3-f4 , >fo^mamido-3 , - 
fluorophenvnoxazolidine-2-one. 




O 



o 
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V 



Prepared from S-fSMhircetamidomethyl-S-^' -aminos - 
fluorophenyl]oxazo-lidine-2-one (0.100 g, 0.353 mmol) as described above for the 
synthesis of "5"(SFacet-amidomethy^3-[4 , -formarnido-3 , - 
fluorophenyl]oxazolidine-2-one. White solid (0.0979 g. 89%). M.p. 177-8 °C. 
MS (m/z): [M+H] + = 312. 



Example 27 

10 5-(SVAce tamidomethvl-3-r4 , -methv]amino-3^fluo 

2 -one. 



Methyl iodide (0.86 mL. 13.8 mmol) was added dropwise to the mixture of 

ne-2-one (1.6 g, 4.6 mmol) and LiH (0.110 g, 13.8 mmol) in dry DMSO (15 mL). 

15 The mixture was sonicated for lh at r.t., and then stirred overnight. Water (200 

mL) and diethyl ether (200 mL) were added, organic layer separated and aq. phase 
washed with ether (2 x 100 mL). Combined organic layers were washed with 
water (5 x 200 mL), brine, dried (MgS0 4 ). Solvent was evaporated under 
vacuujm to afford 5-(S)-a2idomethyl-3-[4 , -(re^^butoxycarbonyl)methylamino-3 , - 

20 fluorophenyl]oxazolidine-2-one as a thick oil [yield 1 .6 g (95%); MS (m/z): 

[M+Hf = 366]. The intermediate was convened into 5-(S)-aminomethyl-3-f4 , - 
(r^rr-butoxycarbonyl)methylamino-3'-fluoro-phenyl]oxazolidine-2-one with 
triphenylphosphine (1.25 g, 4.8 mmol) as described above for the synthesis of 5- 
(SVaminomethyl-3-[4 , -(rerf-butoxycarbonyl)methylamino-3^ 

25 fluorophenyl]oxazolidine-2-one. The resulted 5-(S)-aminomethyl-3-[4^(rm- 

butoxycarbonyl)methylamino-3*-fluoro-phenyl]oxazolidine-2-one was convened 
into 5-(S)-acetamidomethyl-3-[4 , -methylamino-3*-fluorophenyI]oxazolidine-2- 
one via acetylation with acetic anhydride followed by TFA deprotection as 
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20 



, -nuoropheny1^xazo»icKT le ,2-one. Yiem-,.03 g (80%)-R t 3 .0 mm.-MS (m/z)- 
fM+Hl + = 282. 



[M+H] + = 282. 

5-(S)-Thioacetnmido m ethvl--,-r4-. m .,hw,. minn r 
fluoroDhe nvlloxazolidine-2-nne 




-V 

S 

A mixture of 5-(S)-ace t arhido m ethyl-3-(4 - m ethy.amino-3'-nuoro 
pheny.]oxazoIidine-2-one (0.100 g. 0.356 mmol) and Lawesson reagent (0 144 „ 
0.356 mm o«, in dioxane (3 mL ) was stirred at 65 °C for 2 h. Solvent was removed 
under vacuum and the residue purified by PTLC (10% methanol/dichloromethane, 
to g,ve a product as foam. Yield 0.097 g (92%). MS (m/z): [M+Hf = ? 98 



Example 28- 



. 5.(S)-Thioacetamidomethyl-3-r4-.rN-rn f >,hv.f^^^^ 
1 5 ^"uoroDhenvlloxa^nlidin^.?-^ - 




A mixture of 5-(S)-thioace,amidomethyl-3-f4'-methylamino-3'- 
nuorophenyl]-oxazo«idine-2-one (0.100 g , 0.337 mmol) with p-nitropheny. 
formate (0.084 g, 0.505 mmo,), and (2,6-di^buty,)pyridme (0.151 mL; 0.674 
m mo.)inTHF(4 mL)wasstirredatr., overnight. Solvent was removed under 
vacuum and the residue purified by FTLC (30% acetone in DCM) to give product 
as a white solid (0.089 g, 82%). M.p. 105-7 "C. MS (m/z): [M+H] + = 326 

H^ cetamidomethyM-fC ^n ^onn 
zolidine-2-one. 




\ 



v 



A solution of 5-(S)-acetamidomethyI-3-[4'-methylamino 3'- 

fluofophenyl]oxa-zoIidine-2-one(0-'OOo 0 7H mm ^n • 

c ( u. rW c . u. / 1 1 mmol) . p-nnrophenyl formate 
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(0.178 g. 1.07 mrn(^r^dlL6-di-tert-butylpyridine (0.319 mL. 1.4Tmmol7 in 
^HF (4 mLr^^stured"at r.t. overnight. Solvent was removed under vacuum and 
the residue purified by PTLC (30% acetone/dichloromethane) to give product as a 
white solid (0.188 g, 85%). M.p. 1 16-7 °C; MS (m/z): [M+H]* = 310. 

Example 29 

5'(SVThiocetamido^nethvU3'f4 , -(N-methvlthiofo^namido)-3 , - 
fluorophenvn-oxazolidine-2-one. 




10 s 

A mixture of 5-(S)-acetamidomethyl-3-[4 , -(N-methylformamido)-3'- 

nUorophenyl]o^ mmol) and tawesson reagent 

(0. 1 3 1 g, 0.323 rnmol) in dioxane (3 mL) was-stirred at 65 °C for 2 hours. Solvent 
15 was removed under vacuum and the residue purified by PTLC (10% MeOH in 



DCM) to give a white solid (0.101 g, 92%). M.p. 103-4 °C MS (m/z): (M+H] + 
= 342. 

Example 30 

20 5-(S)-Acetamidomethvl-3-r4 , -(5 > \6 >> -dihvdro-r\4 , \2^-dioxazineo"-vlV 
3*-fluorophenvl1oxazolidine-2-one. 



V 




25 A solution of 5-(S)-acetamidomethyl-3-[4 , -(N-hydroxyamino)carbonyl-3'- 

fluorophenyl]oxazolidine-2-one (0.100 g, 0.321 rhmol: prepared as described in 
U.S. Pat. 09/235.771). cesium carbonate (0.209 g, 0.643 mmol), and 1.2- 
dibromoethane (0.0415 mL. 0.482 mmol) in l-methyl-2-pyrrolidinone (4 mL) was 
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heated at lt)6^e^ernight7^Fhe-reiict ioh mixiuie was d HBted-with ethyl-acetate^ 
washed^th^ate^^ 

and the residue purified by PTLC (10% MeOH in DCM) to give product as a 
white solid (0.052 g, 48 %). M.p. 203-4 °C. MS (m/z): [M+H]* = 338. 

5^(S)-Thioacetamidomethvl-3 44 < -(5".6^dihvdro^r\4 < \2 , ^dioxazine-T'> 
vl)-3^nu orophenvlloxazolidine>2-one. 




A mixture of 5-(S)-acetamidomethyl-3-[4 , -(5 , \6^dihydro-l M ,4",2"- 
dioxazine-S'-yDo'-fluorophenyljoxazolidine^-one (0.040 g, 0.119 mmol) and 
Lawesson^s reagent (0.0481 g, 0.1 19 mmol) in dioxane (2 mL) was stirred at 65 
°C for 2 hours, solvent was removed under vacuum and the residue purified by 
PTte~lf)% MeOH in DCM)-to gi ve prodtiet^s^-^hite-soKdH : 0TG34-g, 8 1 %). M.i 
166-7 °C: MS (m/z): [M+H]^ = 354. 



Example 31 

5>(SVThioacetamidomethvl-3 -r4 , -fN-methvl-(N-methvlsulfonvnaminol- 
3'-fluorophenynoxazolidine-2-one. 




A mixture of 5-(S)-acetamidomethylo-[4 , -[N-methyl-(N-methylsulfonyl)- 
aminol-S'-fluorophenyiloxazolidine^-one (0.100 g, 0.279 mmol; prepared 
analogously to U.S. Pat. 09/235.771) and Lawesson's reagent (0.113 g, 0.279 
mmol) in dioxane (3 mL) was stirred and heated at 65 °C for 2 h. Solvent was 
25 removed under vacuum and the residue purified by PTLC (10% MeOH - DCM) to 

give a foam (0.090 g, 80%). MS (m/z): [M+HH = 376. 
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Example 327 PreparatToh and Use of Polymeric Thioacylating Agents' 
Polymeric Thioacvlating Reagent: Merrifield Resin Dithioacetate. 
Carbon disulfide (0.725 mL. 0.0121 mol) was added dropwise with stirring 
5 at r.t. to a solution of 3.0 M of methylmagnesium bromide in ether (3.09 mL. 9.27 

mmnl) in THF ( 1 5 mK). and the mixture stirred for 3 h under nitrogen atmosphere. 

Merrifield resin (0.74 mmol/g. 2.5 g, 1.85 mmol) was added in one portion, and 
the reaction agitated overnight. The resin was filtered, washed liberally with THF. 

_ MeOH. DCM. and dried under vacuum. L __. 

10 Thioamidation Using Merrifield Resin Dithioacetate. 

Merrifield resin dithioacetate (0.458 g. 0.339 mmol) and 5-(S)- 
aminomethyl-3-(4 , -morpholino-3'-fluorophenyl)oxazolidine-2-one (0.020 g. 
0.0677 mmol) in DMF (2 ml) were agitated at 65 °C for 4 hours. Supernatant was 
filtered off and the solvent removed under vacuum to afford 5-(S)- 
1 5 thioamidomethyl-3-(^ -morpholino^3MTuo^ 

(m/z): [M+H] + = 354. 

Example 33 

Solid Phase Thioamide Synthesis. 

20 A mixture of 5-(S)-aminomethyl-3-(4'-morpholino-3 , -fluorophenyI)- 

oxazolidine-2-one immobilized on BAL-Iinker functionalized Tentagel polymer 
(0.21 g, 0.06 mmol) and Lawesson reagent (0.088 g, 0.217 mmol) in dioxane (3 
mL) was agitated at 60 °C for 3 h. The resin was filtered, washed liberally with 
DMF. DMSO, DCM. MeOH, and dried under vacuum. 40% TFA in DCM (2 

25 mL) added, and the mixture agitated for 1 h at r.t. Supernatant was filtered off. 

and solvents removed under vacuum to afford 5-(S)-thioamidomethyl-3-(4'- 
morpholino-3'-fluorophenyl)oxazolidine-2-one. Rt 3.8 min. MS (m/z): [M+H] + 
= 354. 

30 Example 34 

5>(SVAzidomethvl-3-r4 ? -(5"-amino-r\3 , \4"-thiadiazole-2'^vl)0 , -fluoro- 

phenvlloxazolidine-2-one. 
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60% TFA in DCM (5 mL) was added to 5-(S)-azidomethyl-3-f4 , -^r;- 
butoxycarbonyl-3'-fluorophenyl]oxazolidine-2-one (0.336 g. 1 mmol). and the 
solution kept at r.t. for 1 h. Solvents were removed in vacuo to afford 5-(S)- 
azidomethvl-3-f4'-carbOxv-3'-fluorop henvnnx a 7nlidine-2-r l n^ (0,280 g. 99% ^ A 
mixture of 5-(S)-azidomethyl-3-f4'-carboxy-3'-fluorophenylJoxazolidine-2-one 
well stirred mixture of (0.080 g. 0.286 mmol) and thiosemicarbazide (0.0957 g. 
0.286 mmol) in dioxane (2 mL) was heated until the mixture was homogeneous. 
Phosphorous oxychloride (0.027 ml. 0.29 mmol) was added, and the mixture 
heated at reflux for 1 h. The mixture was allowed to cool to r.t.. and the white 
precipitate filtered, washed with dioxane. suspended in saturated aqueous sodium 
bicarbonate, and extracted with ethyl acetate. Combined oganic extracts were 
washed with brine, and dried (MgS0 4 ) Solvent was removed under vacuum, and 
the crude product punfred by PTLC (10% MeOH in DCM) to give product 
white solid (0.038 g. 40 %); MS (m/z): [M+Hf = 336. 
5-(S)-Aminomethvl-3-r4V5^formami ^ ^^^ 
phenvlloxazolidine-2-one . 




5-(S)-Azidomethyl-3-[4'-(5"-amino-r*,3",4"-thiadiazole-2"- 
yOaminocarbonylO'-fluorophenylloxazolidine^-one (0.335 g, 1.0 mmol). p- 
nitrophenyl formate (0.188 g, 1.12 mmol). and 2.6-di-(r<?rr-butyI)pyridine (0.336 
mL. 1 .50 mmol) in THF (4 mL) is stirred at 50-65 °C overnight. Solvent is 
removed under vacuum, and the resulted 5-(S)-azidomethyl-3-[4'-(5"-formamido- 
l".3".4 , *-thiadiazole-2"-yl)aminocarbonyl-3'-fluorophenyl]oxazolidine-2-one 
intermediate is purified by PTLC (MeOH - DCM). A mixture of 5-(S)- 

azidomethyl-3-[4 , -(5--formamido-r\3",4"-thiadiazole-2"-yl)aminocarbonyl-3-- 
fluorophenyl]oxazolidine-2-one (0.363 g. 1 mmol) and triphenylphosphine (0.262 
g. 1 .0 mmol) in THF (ca. 10 mL) is stirred at r.t. for 3-4 h and then at 40 °C for 2 
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h. Water (0.5 mL) is added, and the mixture stirred at 40°C overnight. Solvents 



are removed in vacuo, and the crude product purified by PTLC (MeOH - DCM). 

5-(SVAcetamidomethvl-3-f4 , -(5">foimamido-r\3 , \4"-thiadiazole>2^>vlV3'- 

fluorophenvnoxazolidine-2-one. 




Acetic anhydride (0.14 mL ? 1.5 mmol) is added to 5-(S)-aminomethyl-3- 
[4'-(5^formamido-r\3*\4"-thiadiazol^^ 

one (0.34 g, 1 mmol) and polyvinylpyridine (0.50 g) in THF (7 mL), and the 
mixture is agitated at r.t. for 4 h. Supernatant is collected by filtration, and the 
10 resin washed with excess THF. Solvent is removed under vacuum to afford the 

product which can be further purified by PTLC (MeOH - DCM). 
5-(SVThioacetamidomethvl044^(5 ,, >thioformamido-r\3 , \4 ,< -thiadiazole-2"-vl)> 



3 \ - fl uoropfien vl Toxazolidi ne-2-one . 




5-(S)-Acetamidomethyl-3-[4'-(5 ,, -formamido-l ,, 3'\4 ,, -thiadiazole-2"-yl)- 
S'-fluoro-phenylloxazolidine^-one (0.38 g, 1.0 mmol) and Lawesson reagent 
(0.40 g. 1.0 mmol) in dioxane (10 mL) is stirred at 50-65 °C for 4-6 h. Solvent is 
removed under vacuum and the residue purified by PTLC (MeOH - DCM). 

Example 35 

5-(SVAzidomethvl-3-r4 , -(5"-methvlamino-r\3 , \4"-thiadiazole-r , -vl)-3 > -fluoro- 
phenvnoxazolidine-2-one. . 

H 

The compound is prepared analogously to described above synthesis of 5- 
(S)-azidomethyl-3-[4 , -(5"-amino-r\3 , \4 ,, -thiadiazole.2 ,, -yl)-3 ? - 
fluorophenyl]oxazolidine-2-one from 5-(S)-azidomethyl-3-[4 , -carboxy-3^ 
fluorophenyl]oxazolidine-2-one (0.10 g, 0.36 mmol). 4-methyl-3- 
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thiosemicarbazide <0^58r^1ofrTTmial7raTid phosyhoTusrxncyciT toi ide ((0 :033-mfc7 

0.36 mmol) in eHT^Trc-t^TTrl^C^ PTLC (MeQH - 

DCM). 

5MS)-ThioacetamidomethvlO-r4'-(5' < -(N-methvr)thioformamido-r\ 



5 thiadiazole-2*'-vl)-3*-fluorophenvHoxazolidine-2-one. 




The compound is prepared from 5-(S)-azidomethyl-3-[4^ 

methylamino-l'^S^^-thiadiazole-Z^-yOo'-fluorophenylloxazolidine-I-one 
10 analogously to described above synthesis of S-CSVthioacetamidomethyl-S-t^-^ 

thiofonriamido- 1 ^3*\4'^ 

from 5-(S)-azidomethyl-3-[4 , -(5"-amino-r\3 , \4"-thiadiazole-2"-yl)-3'- 

-41uorophenyljoxa^oli<^fle^Qne^-Crude product-is-purifiedJ^PTT C (MeP> H - 

DCM). 

Example 36 7 ■ 

5-(SVAzidomethvl-344V4"-methvl-5^^ 

thiadiazole-2"-vn-3^fluorophenvnoxazolidine-2>one. 

20 A mixture of 5-(S)-azidomethyl-3-[4 , -(5' , -methylamino-r^3 , ^4 ,, - 

thiadiazole-r'-yD-S'-fluorophenylloxazolidine-l-one (0.10 g, 0.29 mmol) and 
methyl iodide (0.036 mL. 0.57 mmol) in dioxane (ca. 2 mL) is stirred under reflux 
overnight. Solvent is removed under vacuum,, and the crude product is purified by 
PTLC (MeOH - DCM). 

25 

5-(S>Aminomethvl-344^(4"-methvl-5'^methvlimino^\5^>dihvdro~r\3 % \4^ 
thiadiazole-2^-vl)-3^fluorophenvlloxazolidine-2>one. 



75 ~ 



)OCtD: <WO_H0109107A1_L> 



' WO01/09107 ■ ' : ' :: . : y >< : -- :/ '- • - . PCT/USOO/20332 



10 




A mixture of 5-(S)-azidomethyl-3-[4X4 ,1 -methyl-5 ,, -methylim^^ 
dihydro-r\3 , \4 >, -thiadiazole-2' , -yI)0 % -fluorophenyl]oxazolidine-2-one (1.0 
mmol) and triphenylphosphine (0.262 g. 1.0 mmol) in THF (ca. 10 mL) is stirred 
"5 at r. t . for 3-4~h~anxl-then~at-40 °C for 2 h. Water ( 0 . 5 mL ) is adde eh-amHhe 



mixture stirred at 40°C overnight. Solvent is removed in vacuo, and the crude 
product purified by PTLC (MeOH - DCM). 
5-(S)-Thioacetamidomethvl-3-r4M4^^ 

r^J^^'-thiadiazole^^-vn-S^-fluorophenvlloxazolidine^-one. 



5-(S)-Aminomethyl-3-[4X4"-methyl-5"-meth^^ 
r\3*\4 ,, -thiaidiazole~2 ,, "yl>3 , «flu6r6phenyl^ (1.0 mmol) and 
-ethyl-dythioacetate (0.13Q mL 1. 13 mmol) with triethylamine (0L215_mLLS4 



15 mmol) in DCM is stirred at r.t. overnight. The reaction mixture is concentrated 

under vacuum and the residue purified by PTLC (MeOH - DCM). 

Example 37: Protocol for Assay of Antimicrobial Activity. 

Minimum inhibitor concentrations (MICs) were determined using the 

20 microdilution method according to National Committee for Clinical Laboratory 

Standards (NCCLS) procedures. Compounds were suspended in DMSO at 
lOmg/ml and stored at -20°C. The range of concentrations tested was 64-0.06 
/ig/ml using two-fold dilutions. 

To prepare the inoculum, bacterial cultures were grown overnight at 35°C 

25 on agar plates and each organism was resuspended in 1 ml saline to obtain a 0.5 

McFarlands density standard. This was subsequently diluted 1:200 into Mueller- 
Hinton Broth (MHB) or Haemophilus Test Medium (HTM: for Haemophilus) 
providing a final inoculum size of 5 * 10* cfu/ml. After inoculation with the 
bacteria, assay plates were incubated at 35°C for 18-24 h. The MIC was defined as 
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The lowest-rtmcCTtrattoTi of compound-thatxtid nut pi uduct rvtsible-growth after 
^ncutoatKmr-<3ra^ 



Staphylococcus aureus. Enterococcus faeciimu Enter ococcus faecalis, 
Streptococcus pneumoniae. Haemophilus influenzae. Pseudomonas aeruginosa. 
Escherichia coli. and £. coli (acr) - an efflux pump mutant. 



Example 38 

5-(S)-Azidomethvi-3-{4' -aminocarbonv)-3^fluorophehvnoxazolidine-2- 
one. 




A solution of 5-(S)-azidomethyl-3-[4 , -carboxy-3^fIuorophenyl- 

— Igxazolidi^ as described in Examp le 3), 0-(7- 

15 azabenzotriazol-l-yl)-N,N,N\N\-tetramethy]uronium hexafluorophosphate (6.5g, 

17/lmmoIe) and N,N'-diisopropyjethy famine (5.9g, 7.9ml, 45.6 mmol) in DMF 
TT2 ml) was stirred atToom temperature for20 min; Ammonium chloride (T . 2g~ — 
22.8 mmol) was added, and the reaction mixture was stirred at r. t overnight. 
Most of the solvent was removed under vacuum, and the residue taken up in ethyl 
20 acetate and washed twice with 3% aq. citric acid and brine. Organic layer was 

dried (Na2S0 4 ) and concentrated under vacuum. Crude material was purified by 
silica gel chromatography eluting with 15% methanol in ethyl acetate to afford a 
white crystalline product (2;8g, 91%). HPLC R t = 4.7, MS (m/z): [M+Hf = 280. 
5-(S)-Aminomethvl-344^ aminocarbonvl-3 , >fluorophenvnoxazolidine-2- 

25 one. 
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" TTn^henylphosphine (2.9~^nTO"mrhoI) was added portionwise to a" 
solution of S-fShazidomethyl-S-l^'-aminocarbonyl-S'-fluorophenylloxazolidine- 
2-one (2.8g, 10.0 mmol) in THF (75 ml) under nitrogen atmosphere. The solution 
5 was stirred at 40° C for 2 h, water (2.0 ml) added, and the reaction mixture was 

stirred at 40°C overnight. So lvent was removed under vacuum, and the res ulting 

solid was triturated with ether. Precipitated material was filtered, washed with 
ether and ethanol and dried under vacuum to afford the product as white crystals 
( 1 .7g, 69%). HPLC R, = 5.0 min. MS (m/z): [M+H]+ = 254. 

10 5-(SVThioacetamidomethvl-344*-aminocarbonvl-3*- 
fluorophenvnoxazolidine-2-one. 



15 A solution of 5-(S)-aminomethyl-3-[4'-aminocarbonyl-3*- 

-fj uor0 p nen yjj oxa20 | lc | ine „2-one (05~g~ 6.9 mmol), triefflylamine (2:0 ml, 13.8 - — 
mmol) and ethyl dithioacetate (0.87 ml, 7.6 mmol) and DMF (5 ml) in acetonitrile 
(5 ml) was stirred at r.t. for 48 h. Solvent was removed under vacuum, and the 
crude material purified by silica gel chromatography (eluent: 10% methanol in 

20 ethyl acetate). White crystalline solid (1.3 g, 61%). HPLC R t = 4.5 min. MS 

(m/z): [M+H] + =312. 



Example 39 

5>(S)-Azidomethvl-3'f4 , >(pentafluorophenoxv)carbonvl-3 < -fluorophenvlV 
25 oxazolidine-2-one. 4 




f f o 



Pentafluorophenyl trifluoroacetate (2.2 ml. 12.9 mmol) was added 
30 dropwise with stirring to a solution of 5-(S)~azidornethyl-3-[4'-ca^boxy-3 , - 
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~ fluorophenylluxirealKim^ piepa i ed as describe dm — 

~^rarnpte-3raritr-^^ 

stirred at r.t. for 2.5 h. and ethyl acetate with 3% aq. citric acid added. Organic 
layer was washed twice with 37c citric acid, brine, and dried (Na 2 S0 4 ). The crude 
5 material was washed with ether-hexanes to afford a white crystalline product 
(4.3g. 90%). HPLC R t = 7.1. MS (m/z): [M+Hp = 447. , 

5-(S)-Azidomethvl-3'f4^(N-methoxvamino)carbonvK3 , >fluorophenvn> 
oxazolidine-2-one. 



10 




N-Methoxyamine hydrochloride (123 mg. 1.5 mmol) was added to a 
solution of 5-(S)-azidomethy^3-[4 , -(pentafluorophenoxy)carbonyl-3 , - 
fluorophenyl]-oxazolidine-2-one (600 mg ? 1.3 mmol) and diisopropylethylamine 

15 (0.26rril7 1 .5 mmol) in THF (8 ml), and the mixture stirred overnight at r.t.. 

— Sol vent was removed under Yacmim^and ethy l ace tate wi th 3 % a q -ci tric acid 

added. Organic layer was washed twice with 3% citric acid, brine, and dried 
(Na^SOa). Solvent was removed under vacuum, and the crude material crystallized 
from ethanol-ether to give a white crystalline product (335 mg, 83%). HPLC R { = 

20 4.8. MS (m/z): [M+H]* = 310. 

5-(S)-AminomethvN3-r4 , >(N-methoxvamino)carbonvU3^fluorophenvn- 
oxazolidine-2-one. 
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Triphenylphosphine (317 mg, 1.2 mmol) was added to a solution of 5-(S)- 

^ azicinrpe.t hyl-3-[4VN-methoxyamino)^ 

one. (0.335 g, 1.1 mmol) in THF (8 ml) under nitrogen atmosphere. The solution 
was stirred at 40° C for 2 h. water (0.24 ml) was added, and the reaction mixture 
. stirred at 40° C overnight. Solvent was removed under vac uum 5 and the resulting 
solid was triturated with ether. Precipitated material was filtered, washed with 
10 ether and ethanol and dried under vacuum to afford the product as white crystals 

(120mg,42%). HPLC R, = 3.5 min. MS (m/z): [M+H] + = 284. 

5-(S)-ThioacetamidomethvK3-r4 > -(N-hvdroxvamino)carbonvl-3^ 
fluorophenvn-oxazolidine-2-one. 




A solution of 5-(S)-aminomethyl-3-[4 , -(N-methoxyamino)carbonyl-3'- 
fluorophenyl]-oxazolidine-2-one (0.053 ml. 0.47 mmol), triethylamine (0.12 ml. 
0.84 mmol) and ethyl dithioacetate (0.87 ml. 7.6 mmol) in DMF (0.75 ml) was 
20 stirred at r.t. for 48 h. Solvent was removed under vacuum, and the crude material 

purified by silica gel PTLC (eluent: 5% MeOH in ethyl acetate). White crystalline 
solid (100 mg, 70%). HPLC R, = 4.6 min. MS (m/z): [M+H] + = 342. 

Example 40 

25 5-(SVAcetamidomethv^3-[4 , -(N.N-dimethvlamino)ca^bonv^3 , - 
fluorophenvn-oxazoHdine-2-one. 




80 



WO01/tf9i67 1 C V PCTAJS00/20332 



A mixture of 5-(S)-thioacetamidomethyU 



TTuorop^eri^^^ 

Example 13), 0-(7-azabenzotriazoM-y!)-N.N,N\N\-tetramethyluronium 
hexafluorophosphate (0.428 g. 1.1 mmole) and N.N'-diisopropylethylamine (0.38 
ml, 2.1 mmol) in DMF (1.5 ml) was stirred at r.t. for 20 min. Dimethylamine 
hydrochloride (96 mg. 1.2 mmole) was added, and the mixture stirred at r.t. 



overnight. Solvent was removed under vacuum, and the product purified by by 

silica gel PTLC (eluent: 10% MeOH in ethyl acetate). White crystals (117 mg, 

33%). HPLC R t = 4,2. MS (m/z): (M+Hl* = 340. _ 

10 O 

Example 41 

5-(S)-Acetamidomethyl-3-r4 < -(pentafluorophenoxv)carbonvN3^ 
fluorophenvH-oxazolidine-2-one. 



30 



NHAc — 



15 60% TFA in dichloroethane (10 ml) was added to S^SVazidomethyl-S-K 



7er/ : bu"t6xycarbonyl-3'-fIuorophenyl]oxazolidine-2-one (2.00~g"5.95 mmol; 
prepared as described for Example 2) and the solution kept at r.t. for 1 h. Solvent 
was removed under vacuum to afford 5-(S)-azidomethyl-3-[4 , -carboxy-3'- 
fluorophenyl]oxazolidine-2-one (1.65 g. 5.89 mmol, 99%). This intermediate was 

20 dissolved in DMF (15 ml), and pentafluorophenyl trifluoroacetate (1.21 ml. 7.06 

mmol) and pyridine (1.91 ml. 23.6 mmol) were added with stirring. The mixture 
was stirred at r.t. for 3 h, most of the solvent removed under vacuum, and the 
residue triturated with water. The resulting precipitate was filtered, washed with 
water, ether, and dried under vacuum. White crystals. Yield g (2.53 g, 93%). MS 

25 (m/z): [M+H] + = 463. 

5-(S)-Acetamidomethv^3>f4 , >(hvdrazino)ca^bonv^3 , " 
fluorophenvnoxazolidine-2-one. 



H 2 NHrf \=A \-^NHAc 
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Hydrazine (0.041 ml. 1 .30 mmol) was added dropwise with stirring to a 
solution of 5-(S)-acetamidomethyl-3-[4'-(pentaf^uo^ophenoxy)carbonyI-3 , - 
fluorophenyl]oxazolidine-2-one (0.500 g. 1.08 mmol) in tetrahydrofuran (3 ml). 
The mixture was stirred at r.t. for 2 h. and the heavy white precipitate filtered. 
5 washed with ether, and dried under vacuum. Yield 0.295 g (88%). MS (m/z): 
[M+H}^=-344, 

5-(S)-Thioacetamidomethvl-3-[4'-(hvdrazino)carbonyl-3^ 
fluorophenvHoxazolidine-2-one. 



10 




- . - TetrahydrofuranX5-nilX vyas.added tOLa.mix ture of phosphorous ; 

pentasulfide (0.143 g, 0.322 mmol) and sodium carbonate (0.0341 g, 0.322 mmol) 
under a nitrogen atmosphere, and the mixture stirred vigorously at r.t. until a clear 

15 yellow solution was obtained. 5-(S)-Aceta 

3*-fluorophenyl]oxazolidine-one (0.100 g, 0.322 mmol) was added in one portion, 
and the reaction stirred at r.t. overnight. Solvent was removed under vacuum, and 
the residue purified by PTLC (10% methanol in DCM) to give the pure product as 
a white solid (0.037 g, 35%). M.p. 177 °C. MS (m/z): [M+H] + = 327. 

20 

Example 42 

5-(S)-Acetamidomethvl-3~r4 , -(N-hvdroxvamidino)-3^ 

fluorophenvnoxazolidine-2-one. 




25 o 

O-Trimethylsilylhydroxylamine (0.37 ml. 3.0 mmol) and 5-(S> 
acetamidomethyl-3-[4 ? -cyancH3'-fluorophenyl]oxazolidine-2-one (0.277 g. 1 .0 
mmol) in ethanol (3.0 ml) were stirred at 80 °C in a sealed reaction vial for 2.5 h. 
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15 



20 



7 1 he mixture was leftalTX fof^TtTTand the crystallized^pfoclucrfntered, rinsed" 
"with ethanol (ca. Or75~m1): washe d with ether, and dn^d~andervacmnn:"^Y^l0^ 

crystals. Yield 0.260 g (84%). HPLG: R, 2.6 min. MS (m/z): [M+H1 + = 311. 
5>(SVThioacetamidomethvU344 , -(N-hvdroxvaniidino)-3^ 

fluorophenyl loxazolidine-2-one. 



HON 



- ^ H 

S 




The compound is made analogously to that described above for Example 
10 42 from 5-(S)-acetamidomethyl-3-[4 , -(N-hydroxyamidinoV3"- 

fluorophenyl]oxazolidine-2-one (0.100 g, 0.32 mmol). phosphorous pentasulfide 
(0.143 g. 0.322 mmol) and sodium carbonate (0.0341 g. 0.322 mmol). The 
reaction is performed at r.t. overnight. Solvent is removed under vacuum, and the 



product isolated by preparative reverse phase HPLQ 



Example 43- , — r - 

5-(S)-Acetamidomethvl-344VN-methoxvamidino)-3*- 

fluorophenvnoxazolidine-2-one. 




lodomethane (0.02 ml. 0.39 mmol) was added to a solution of 5-(S)- 
acetamidomethyl-3-[4'-(N-hydroxyamidino)-3 , -fluorophenyl]oxazolidine-2-one 
(0.080 g. 0.26 mmol) and tert-butyl-l,L3,3-tetramethylguanidine (0.058 ml. 0.39 
25 mmol) in DMF (1 .0 ml), and the mixture wasstirred at r.t. overnight. Solvent was 

removed under vacuum, and the crude product purified by silica gel PTLC (10% 
methanol in DCM). HPLC: R t 3.6 min. MS (m/z): [M+HF = 325. 

5-(SVThioacetamidomethvl-3-f4'- (N-methoxvamidino)-3*- 
fIuorophenvnoxazolidine-2-one. 



O 
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The compound is made analogously to that described above for Example 
5 42 from 5-(S)-acetamidomethyl-3-[4 , -(N-methoxyamidino)-3 , - 

fluorophenyl]oxazolidine-2-one. phosphorous pentasulfide, and sodium carbonate 
in THF. The reaction is performed at r.t. overnight. Solvent is removed under 
vacuum, and the product isolated by preparative reverse phase HPLC. 

10 Example 44 

5-(SVAcetamidomethyl~3-[4 , -(N.N.N-trimethvlaminimido)carbonvl-3 < - 
fluorophenvn-oxazolidine-2-one. 

— — o : 

LiH (0.008 g; 1.1 mmol) was added to a solution of 5-(S)- 
acetamidomethyl-3-[4 ? -(hydra2ino)carbonyl-3*-fluorophenyl]oxazolidine-2-one 
(0,018 g, 0.058 mmol) and methyl iodide (0.062 ml 1.0 mmol) in dry DMSO 
(0.50 ml), and the mixture was stirred at r.t. overnight. The reaction was 
quenched with methanol (1.0 ml) and water (1.0 ml), and the product was purified 
by preparative reverse phase HPLC (gradient from 100% of 0.1% aq. TFA 
(solvent A) to 60% 0. 1 % TFA in acetonitrile - 40% of solvent A over 40 min). 
White solid. Yield 0.005 g (25%). HPLC: R t 2.9 min. MS (m/z): [M+HT = 353. 

5-(S)>Thioacetamidomethvl-3-f4 , >(N.N.N-trimethvlaminimido)carbonvl- 
3 v -fluorophenvn-oxazolidine-2-one. 




20 
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-The-rompround rsnrad i analogously lo t hat^escrited-afaTwe-fbr-Example-- 

nuorophenyl]oxazoli-dine-2-one. phosphorous pentasulfide and sodium carbonate 
in THF. The reaction is performed at r.t. overnight. Solvent is removed under 
vacuum, and the product isolated by preparative reverse phase HPLC. 



Example 45 

5-(S)-Thioacetamidomethvl^-r 4'-(6"-methvl su lfinvlDvridinp- 
yl)aminocarbonvl-3'-fluorophenvnoxazolidine-2-nne 



o - 




-v 

A solution of 5-(S)-thioacetamidomethyl-3-[4'- 



(pentafluorophenoxy)carbonyl-3'-fluorophe^oxazolidine-2-one7o^478gTLO 
mmol: prepared as described for Example l^T^miik>*m^yTs^i|y^dTne 
(0.156 g, 1.0 mmol), triethylamine (0.202-g^O-mmol) and 4- 



dimethylaminopyridine (0.012 g, 0.1 mmol) in dry acetonitrile is agitated at 50-60 
°C overnight. Volatiles are removed under vacuum, and the crude product 
purified by PTLC (eluent: methanoI-DCM). 

Example 46 

5-(S)-Thioacetamidometh Y l-3-r4--r5".methvlsulfinvlthiazole-2"- 
yDaminocarbonvl-S'-f luoroDhenvnoxazolidine-^-nr.P 



i> :>-hh 




25 ° & ^ 



H 



A solution of 5-(S)-thioacetamidomethyl-3-[4 s - 
(pentafluorophenoxy)carbonyl-3'-fluorophenyUoxazolidine-2-one (0.478 g, 1.0 
mmol: prepared as described for Example 16). 2-amino-5-methylsulfinylthiazole 
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(0. 162 g. 1 .0 mmol). triethylamine (0.202 g. 2.0 mmol) and 4- 



10 



20 



25 



dii^tl^Iaminopy^ in dry acetonitrfle is agitated" at :>0-t>U 

°C overnight. Volatiles are removed under vacuum, and the product purified by 
PTLC (eluent: methanol-DCM). 

-Exam p l e 47 ^ 

5-(S)"Thioacetamidomethvl-3-f4'>(5 ,, -methvlsulfinyl-r\3 t \4 >T -thiadiazole- 
^"-vOamino-carbonvl-S'-fluorophenvnoxazolidine^-one. 




V. 



A solution of 5-(S)-thioacetamidomethyl-3-[4*- 
4pe4itafluorQphenoxy)carbonyl>3'-fluorophenyl] oxa2olidine>2-one (0.47 8 1 .0 



mmol; prepared as described for Example 16), 2-amino-5-methylsulfinylthiazole 
15 (0. 163 g, 1.0 mmol), triethylamine (0.202 g, 2.0 mmol) and 4- 

~~ dimethylaminopylTdine (0.012 g, 0.1 mmol) in dry acetonitrile is agitated"aT50-60 
°C overnight. Volatiles are removed under vacuum, and the product purified by 
PTLC (eluent: methanol-DCM). 



Example 48 

5-(S)-Acetamidomethv^3>^4 , -(3 , ^ethoxvcarbonvnthioureido-^ , -vlV3 , 
fluorophenvn-oxazolidine-2-one. 



Ethoxycarbonyl isothiocyanate (0.50 ml, 4.1 mmol) was added to a 
solution of 5'(S)-acetamidomethyl-3-[4 , -amino-3 , -fluorophenyl]oxazolidine-2- 
one (0.50 g: L87 mmol; prepared as described for Example 21) in a mixture of 
NMP and DCM (1:1:7 ml). Reaction was stirred at r.t. for 3H, and the solvent 
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was removed under vacuum. The residue was tnturatecTvvith excess ot hexanes 



and then ether. Resulted precipitate was tilteredTwasHed wTttTetti er and dried — 
under vaccum. Yield 0.73 g (98%), HPLC R, 4.2 min. MS (rh/z):[M+H] + = 399. 

54S)-Thioacetamidomethvl-3-l 4* -<T*-ethox vcarbonvl )thioureido- 1 "-VP- 
S' -fluorophenvH-oxazolidine-2-one. 




A mixture of 5-(S)-acetamidomethyU3-[4*-r3 ,, -ethoxycarbonyl)thioureido- 
10 P-y))-3*-fluorophenyI]-oxazolidine-2-one (0.200 g ? 0.50 mmo!) and the 

Lawesson's reagent (0.155 g ? 0.38 mmol) in L4-dioxane (6 ml) was stirred at 65° 
C overnight. Solvent was removed under vacuum, and the crude product purified 
by silica gel PTLC (eluent: 10% acetone inDCM). White solidTYield 0.124 g 
(60%). HPLC R t 4,7 min. MS (m/z):[M+H] + = 415. 



Example 49 

5-(SVAcetamidomethvl-3-r4 , -(3^ethoxvcarbonvl)ureido-r , >vlV3- 
fluorophenyll-oxazolidine-2-one. 




Ethoxycarbonyl isocyanate (0.29 ml. 2 ; 8 mmol) was added to a solution of 
5-(S)-acetamidomethyl-3-[4*-amino-3'-fluoropheny!]oxazolidine-2-one (0.50 g. 
1.87 mmol; prepared as described for Example 21 ) in a mixture of NMP and 
25 DCM(l:l;7ml). Reaction was stirred at r.t. for 3h» and the solvent was removed 

under vacuum. The residue was triturated with excess of hexanes and then ether. 
Resulted precipitate was filtered, washed with ether and dried under vaccum. 
Yield 0.65 g (91%). HPLC R, 4.0 min. MS (m/z):[M+H] + = 383. 
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5-(SVThioacetamidQmethvl-3>f4 < -(3 ,, -ethoxvcarbonvl)ureido~r'>vl)-3 > > 
fluorophenvn-oxazolidine-2-one. 




A mixture of 5-(S)-acetamidomethy^3-[4 , -(3 ,, -ethoxycarbonyl)ureido-^ , - 
yl)-3-*-fluorophenyl]oxazoIidine-2-one (0300 g. 0,79 mmo!) and the Lawesson's 
reagent (0.32, 0.79 mmol) in 1.4-dioxane (6 ml) was stirred at 65° C overnight. 
Precipitated product was filtered, washed with 1.4-dioxane, ether, and dried under 
10 vacuum. White solid. Yield 0.299 g (95%). HPLC R t 4.5 min. MS 

(m/z):[M+H] + = 399. 



Example SO 

15 5-(SVAcetamidomethvl-3~[4^(3"'methoxvcarbonvl)thioureidO'^ < -vlV3 , - 
fluorophenvn-oxazolidine-2-one. 




20 A solution of 5-(S)-acetamidomethyl-3-[4' -aminos - 

fluorophenyl]oxazolidine-2-one (0.50 g, 1.87 mihol; prepared as described for 
Example 21) in NMP (2 ml) was added dropwise with stirring to a solution of 
methoxycarbonyl isothiocyanate (generated in situ from methyl chloroformate 
(0.300 ml, 3.8 mmol) and Bu 4 NCS (1.25 g ? 4.16 mmol) in acetonitrile (8 ml), r.t.. 

25 6 h under nitrogen atmosphere), and the mixture was stirred at r.t. overnight. 

Solvents were removed under vacuum, the residue dissolved in a mixture of 
MeOH and DGM ( 1 : 1, 30 ml), and stirred with excess of the cation exchange resin 
ER 120 Plus overnight. Supernatant was filtered, solvents removed under vacuum. 
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I nd the crude prod uct pu..l.e d by wlita gclTnXTtmuenirSO^egtone in DClvl;. 
YieTd O:359-g-(50%): HPLC R 3.9 min— MS~(rn/zT.lM+H] + - 385. — 



EXaro ^ ^hjoacemmidon^^ 

•y-fluorophenvll-oxazo lidine-2-one. 



25 



A mixture of 5-(S)-acetamidomethyl-3-[4'-(3"- 
methoxycarbonyl)thioureido-l"-yl)-3'-fluorophenyl]oxazolidine-2-one (0.24 g, 

0.63 mmol) and the Lawesson s reagent (0.24. 0.60 mmol) in 1,4-dioxane (6 ml) 
was stirred at 70° C overnight. Solvent was removed under vacuum, and the 
crude produc t purified by silica gel PTLC (elue nt: hexa^s^tOAcJ .l). Yield 
0.359 g (80%). HPLC R, 4.4 min. MS (m/z):[M+H] + = 401 . 



0 



Example 52 

s.^ )-Ar P .t a midomethvl-^-r4-.(3"- metho x v c arbon vl)ureido-r'-vl)-3-- 
fltiorophenvn-oxazolid ine-2-one. O 

Methoxycarbonyl isocyanate (0.20 mU 2.47 mmol) was added to a solution 
of 5-(S)-acetamidomethyl-3-[4'-amino-3'-fluorophenylldxazolidine-2-one (0.525 

g. 1.96 mmol: prepared as described for Example 21) in a mixture of NMP and 
DCM(1:1; 10 ml). Reaction was stirred at r.t. for 4 h. The precipitated product 
was filtered, washed with excess of hexanes and ether, and dried under vacuum. 

White solid, yield 0:541 g (75%). HPLC R, 3.7 min. MS (m/z):[M+H] + = 369. 
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5-(S)-ThioacetamidomethvlQ44 ? T3^ - 
fluorophenvll-oxazolidine-2-one. 




5 

A mixture of 5-(S)-acetamidomethyl-3-[4^(3 ,, -methoxycarbonyi)ureido- 

l».yl).3^fluorophenyl]oxazolidine-2-one (0.291 g, 0.79 mmol) and the 

LawessoiTs reagent (0.32, 0.79 mmol) in 1,4-dioxane (6 ml) was stirred at 70° C 
overnight. Precipitated product was filtered, washed with 1,4-dioxane. ether, and 
10 dried under vacuum. White solid. Yield 0.212 g (70%). HPLC R t 4.2 min. MS 

(m/z):(M+H] + =385. 



Example 53 

5^S-VAzidomethvl-344^methvlthio-3 , -fluorophenvl1oxazoli dine-2-one. 

15 




5% TFA and 2.5% triisopropylsilane in DCM (4 ml) was added to 5-(S)- 

azidomethyl-3-[4'-triphenylmethylthib-3 , -fluorophenyl]oxazolidine-2-one (0.250 

g, 0.490 mmol; prepared as described above for Example 6), and the mixture 

stirred for 1 h at r.t. Solvent was removed under vacuum and the residue 

dissolved in DMF (2 ml). Iodomethane (0.046 ml, 0.735 mmol) was added 

followed by dropwise addition of triethylamine (0.136 ml, 0.979 mmol). The 

mixture was stirred at r.t. for 2 h, evaporated, and the residue purified by PTLC 

(50% ethyl acetate in DCM) to give the product as a white solid (0.124 g, 90%). 

MS (m/z): [M+Hf = 283. 

5-(S)-Azidomethvl-3-f4^methvlsulfinvl-3 , -fluorophenvlloxazolidine'2> 

one. ; 
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m-Chloroperoxybenzoic acid (77%. 0.079 g. 0.354 mmol) was added 
portionwise with stirring to a solution of 5-(S)-azidomethy!-3-^4'-methy!thio-3 , - 
_fJu orophenvnoxa 2 olid J ne-2-one (0.100 g. 0.354 jnmoll jn PCM (4 ml) at 0 V 



The mixture was allowed to warm up to r.t. over 2h. The mixture was washed 
with aq. saturated sodium bicarbonate, brine, dried (MgS0 4 ). and evaporated to 
giv_e_product as a white solid (0.100 g, 95%). MS (m/z): [M+Hf = 299. 

5-(S)-Aminomethvl-Vr4-methvls, l lfiny l O'.fi uornp henv noxa7oHdl - np .^ 



one. 



A mixture of triphenylphosphine (0.092 g, 0352 mmol)-a«d 5-CS> 

gzjdome^yl3-r4^methy^ (Q 10Q g 

O.335mmol) in tetrahydrofuran (2 ml) was stirred at r.t for 4 h. Water (0.1 ml. 
5.36 mmol) was added, and the mixture heated at 40 °C overnight. Solvent was 
evaporated under vacuum and the residue purified by PTLC (10% methanol in 
DCM) to give product as a white solid (0.082 g, 86%). MS (m/z): [M+H] + = 273. 
20 5-(S)-Thioacetamidnmprh v|.3.r4'- m pthylsulfinvl-l'. 
fluorophenylloxazolidine-2-one. 




Prepared analogously to the Method A of General Methods of Preparation 
of 5-(S)-Thioamidomethyloxazolidinones (Example 1) from 5-(S)-aminomethyl- 
3-{4-- m ethylsuirinyl-3--fluorophenyl]oxazolidine-2-one (0.050 g. 0.184 mmol) 
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and ethyl clithioacetate. Reaction was performed in DMh overnight. Yield" U.UiS 
"JT9"6%7r Mqp"l"58^6Cr <> C. MS (m/zTlMTHT = 331" — 



Example 54 

5-(S)-Azidomethvl-3-l4'-ethvlthio-3"-fluorophenvnoxazolidine-2-one. 



This compound was prepared analogously to the synthesis of 5-(S)- 
10 azidomethyI-3-[4'-methylthio-3 r -fluorophenyI]oxazolidine-2-one from iodoethane 
(0.1 17 ml. 1.47 mmol) and 5-(S)-azidomethyl-3-[4'-triphenyImethylthio-3"- 
fluorophenyl)oxazolidine-2-one (0.500 g. 0.979 mmol). Yield 0.267 g (92%V 
MS (m/z): [M+H] + = 297. 
---- 5^(S^Azidomemvl-3-f4'-ethvlsulfinyJ^J^fluQrophenvllQxazolidine-2 



This compound was prepared analogously to the synthesis of 5-(S)- 
azidomethyl-3-[4 , -methyIsulfinyl-3'-f1uorophenyl]oxazolidin^-2-one from 5-(S> 
20 azidomethyl-S-K'-ethylthio-S'-fluorophenylloxazolidine-Z-one (0.250 g, 0.844 

mmol) and m-chloroperoxybenzoic aeid (77%, 0.189 g, 0.844 mmol). Yield 
0.235 g (89%). MS (m/z): [M+H] + = 313. 

5-(S)-Aminomethvi-3"r4 t >ethvlsulfinvl-3 , -fluorophenvnoxazolidine-2-one. 



25 




NH 2 



This compound was prepared analogously to the synthesis of 5*(S)- 
aminomethyl-3-{4*-methylsulfinyl-3 , -fluorophenyl]oxazolidine-2-one from 5-(S> 
azidomethyi-3-[4 , -ethylsulfinyl-3 , -fluorophenyl]oxazolidine-2-one (0.235 g r . 
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0. 7 52 mmol) and ii ip l ie riyiphosphine-t0^O7-grQ.?9e- miuul). Yield 0 . 177 g 



-<^%)r-MS-(Tn/zir-lM+H-1^^8^ ' — 

5-(SVThioacetamidomethyl-3-r4'-ethvlsulfinvl-3'- 
fluorophenvlloxazolidine-I-one. 



t 

Prepared analogously to the Method A of General Methods of Preparation ^ 
of 5-(S)-Thioamidomethyloxazoiidinones (Example 1) from 5-(S)-aminomethyI- 
l0 3^4^ethylsulfinyl-3*-fluorophenyI]oxa2olidine-2-one (0.0885 g, 0.309 mmol) and 

ethyl dithioacetate. Reaction was performed in DMF overnight. Yield 0.104 g 
(98%). M.p. 138-9 °C. MS (m/z): [M+Hf = 345. 



ExampleJ55 

!5 54SVAzidomethvl-3-f4--^ 

fluoroph envnoxazo Udlne^Qne^ 



20 This compound was prepared analogously to the synthesis of 5-(S)- 

azidomethyl-3-[4 , -methylthio-3 , -fluorophenyl]oxazolidine-2-one from 1-bromo- 
2^fluoroethane (0.109 ml, 1 .47 mmol) and 5-(S)-azidomethyl-3-[4 , - 
triphenylmethylthio-3*-fluorophenyl]-oxa2olidine-2-one (0.500 g, 0.979 mmol). 
Yield 0.280 g (91%). MS (m/z): [M+H] + = 315. 

25 5-(S V Azidomethvl-3-f 4* -(2* * -fluoro ethvttsulfmvl-3* - 

fluorophenvnoxazolidine-2-one. 
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This compound was prepared analogously to the synthesis of 5-(S)- 
azidomethyl-3-[4 , -methylsulfinyl-3 , -fluorophenyl]oxazolidine*2-one from 5-(S)- 
azidomethyl-S-^'-CZ'^fluoroethyOthio-S'-fluorophenylloxazolidine^-one (0.280 
g, 0.891 mmol) and m-chloroperoxybenzoic acid (77%, 0.200 g, 0.891 mmol). 
Yield 0.28 Q^9S%^-4v/lS-(^ 

5>(SVAminomethvU3-r4^(2 ,, -fluoroethvl)sulfinvl-3^ 
fluorophenYlloxazolidine-2-one. 



This compound was prepared analogously to the synthesis of 5-(S)- 
aminomethyl-3"[4 , -methylsulf inyl-3 '"fluoropheny l]oxaz olidine-'2-one from 5-(S)- 



azidomethyl-3-[4 , -(2"-fluoroethyl)suIfinyl-3 , -fluorophenyl]oxazolidine-2-one 
15 (0.275 g, 0.833 mmol) and triphenylphosphine (0.229 g ? 0.874 mmol). Yield 

0725 3 g (80%T^SXm7z)TtM^HT^= 305. 

5-(S)-Thioacetamidomethvl-3-f4^(2"-fluoroethvnsulfinvlo^ 
fluorophenvll- oxazolidine-2-one. 

20 

Prepared analogously to the Method A of General Methods of Preparation 
of 5-(S)-Thioamidomethyloxazolidinones (Example 1) from 5-(S)-aminomethyl- 
3-[4 , -(2 ,, -fluoroethyl)sulfinyl-3 t -fluorophenyl]oxazolidine-2-one (0. 100 g, 0.329 
mmol) and ethyl dithioacetate. Reaction was performed in DMF overnight. 
25 Yield 0.1 14 g (96%). M.p. 161 °C. MS (m/z): [M+H] + = 363. 



Example 56 

5-(S)-Acetamidomethvl-3-r4 , >methvlsulfinvlo^fluorophenvlloxazolidine- 



2-one. 



30 
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,NHAc 



Acetic anhydride (0. 173 ml. 1 .83 mmol) and pyridine (0.296 ml. 3.67 
mmol) were added to a solution of S-fSyaminomethyl-S-K-methylsulfinyl-S'- 
fluorophenyl]oxazolidine-2-one (0.100 g, 0.36 7 mmol) in PCM (3 mi). The 



reaction mixture was stirred for 4 h at r.t. and then evaporated to dryness under 
vacuum. The residue was purified by PTLC (10% methanol in DCM) to give 
product as a white solid (0.1 15 g. 99%). M.p. 143-5 °C. MS (m/z): (M+H] + = 
315. 

!0 5-(S)-Acetamidomethvl-3-f4'-methvlsulfonyl-3'- 
fluorophenvlloxazolidine-2-one. 




NHAc- 



15 m-Chloroperoxybenzoic ac id (77%, 0 07 84 g. 0. 350 mmol) was added 

portionwise to a solution of 5-(S)-Acetamidomethyl-3-[4' -methylsulfinyl-3- - 
fluorophenyl]oxazolidine-2-one (0. 1 10 g, 0.350 mmol) in DCM (20 ml) at r.t.. 
The mixture was stirred for 2h, then washed with aq. saturated sodium 
bicarbonate, brine, dried (MgS0 4 ). and evaporated to give product as a white solid 

20 (0.106 g, 92%). MS (m/z): [M+H] + = 331. 

5-(SVrhioamidomethvl-3-f4 , -methvlsulfonvl-3'- 

fliinro phenvnoxazolidine-2-one. 




Prepared analogously to the Method B (Example 1) of General Methods 
for Preparation of 5-(S)-Thioamidomethyloxazolidinones from 5-(S)- 
acetamidomethyl-3[4"-methylsulfonyl-3'-fluorophenyl]oxazolidinone (0.100 g. 
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0.303 mmoi) and La wesson's reagent. Yield 0.078 g (75%). M.p. 177 °C MS 



tm/z): [M+H] + = 347. 



Example 57 

5"(SVAminomethv^-3-f4^(5"-amino-^^3 , ^4"-thiadiazole>2"-vlV3 , 
fluorophenvll-oxazolidine-2-one. 




Triphenylphosphine (0.376 g, 1.4 mmol) was added to a mixture of 5-(S)- 
10 azidomethyI-344'-(5 ,, -amino-r\3^4 ,, -thiadiazole-2"-yl)-3'- 

fluorophenyl]oxazo!idine-2-one (0.402 g* 1.3 mmol; prepared as described for 
Example 34) in DMF (7 ml) under nitrogen atmosphere. The solution was stirred 
at 40° C for 6 h, then water (0.7 ml) was added, and the reaction mixture stirred at 



20 



55° C overnight. Most of solvent was removed under vacuum, and the resulting 
15" solid was triturated with ether. Precipitated material was filtered, washed with 
M eOH, excess of ether , and dried under vacuum Kxafford the product as a whit e 



solid (0.320 g, 80%). MS (m/z): [M+Hf = 310. 

5-(SV Thioacetamidomethvl-S-K' -(5 "-amino- 1 *%3".4"-thiadiazole-2" 
vnfluorophenvll-oxazolidine-2-one. 



H 2 rr s 




\4 



y 

A solution of 5-(S)-aminomethyl-3-[4 , -(5 ,, -amino-r\3",4"-thiadiazole-r'- 
yO-S'-fluorophenylloxazolidine^-one (0.155 g, 0.5 mmol) and ehyl dithioacetate 
(0.093 ml. 0.67 mmol) with triethylamine (0.080 ml, 0.67 mmol) in DMF (2 ml ) 
25 was stirred at r.t. overnight. Most of the solvent was removed under vacuum, 

residue washed with ether, and the crude product purified by silica gel PTLC 
(eluent: 10% MeOH in DCM). White crystals, yield 0.92 g (50%). HPLC R ( = 3.8 
min. MS (m/z): [M+H] + = 368. 
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~ ^^^^ 



fluorophenvn^oxazoHdine-2-nn^ 



H .... 




A solution of 5-(S)-azidomethyl-3-[4'-carboxy-3'- 
nuoropheny.Joxazolidine-2-one (,.0 g, 3,6 mmol; p repared as descrjbed fa 

Example 3), 0-(7-azaben Z otnazoI-N y r)^NvN,N V te t ra m eth y luroniu m 
hexafluorophosphate (1.5 g, 3 .9 mmol) and N,N.diisopropy,ethy,amine (1.9 m , 

o.«^^ ™ osemicarbazide 

(0.351 g, 3.9 mmol) was added, and the reaction mixture was stirred 
overnight. Most of the solvent was removed under vacuum, and the crude 
_n^tenal purified ^ ^ ^ fa 

acetate to afford the white crystalline product (0.460 g, 36%). HPLC ^ = 3 4 MS 
(m/z): [M+H] + = 354. ' ' - • = - - - 
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5>(SVAminomethv1-3-f4 % -(thiosernicarbazide-r , "VncarbonvU3'~ 



fluorophenvll-oxazolidine-2-one. 








HN— Wh V./ A^v-NH 2 



Triphenylphosphine (0.376 g, 1.4 mmol) was added to a solution of 5-(S)- 

azidomethyL T 3-[4^ 

oxazolidine-2-one (0.46 g, 1.3 mmol) in THF (15 ml) under nitrogen atmosphere. 
The solution was stirred at 40° C for 3 h, water (1.5 ml) was added, and the 
10 reaction mixture stirred at 40° C overnight. Solvent was removed under vacuum, 
and the resulting solid was triturated with ether. Precipitated material was filtered, 
washed with ether and ethanol and dried under vacuum to afford the product as 
"white crystals (0.370 g, 87%)7HPLC R t = 3.2 "min" " MSIm^z)r[M+Hr^-32«: 
5-(S>(tert-Butoxvcarbonvnaminomethv^3>f4 , -(thiosemicarbazide-^ , - 
15 vncarbonvl-3^fluorophenyll-oxazolidine-2-one. 




HN-lsiH V/vVyNHBoc 
H 2 ^ s 



20 di-tert-Butyl dicarbonate (0.288 g, 1.3 mmol) was added with stirring at 5 

°C to the mixture of 5-(S)-aminomethyl-3-[4 , -(thiosemicarbazide-l-yl)carbonyN 
S'-fluorophenyll-oxazolidine^-one (0.370 g, 1.1 mmol) and triethylamine (0.31 
ml. 2.2 mmol) in THF (30 ml) with DMF (5 ml). The mixture was stirred 
overnight at r.t.. and solvent was removed under vacuum. The residue was 

25 partitioned between EtOAc and water, and resulted emulsion filtered through 

Celite. Organic layer was separated and dried (Na 2 S0 4 ). Evaporation of sol vent 
afforded a white crystalline product (0.480 g, quant.). HPLGRi = 4.3 min. MS 
(m/z): [M+Hr=428. 
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"^xgdtazole=y^ _____ 



I 



o 



NHBoc 



10 



A mixture of 5-(S)-(tert-butoxycarbon y l)aminomethyl-3-[4'- 
" " (thiOSemiCarbaZ ^ (0.425 g, 

1 .0 mmol) and red mercury (II) oxide (0.432 g, 2.0 mmol) in DMF (3 ml) was Q 
stirred at 60°C for 2 h. Solvent was removed under vacuum, and the crude 
material purified by silica gel chromatography (eluent: EtOAc) to afford a white 
crystalline product (0.160 g, 41%). HPLC R, + 4.5 min. MS (m/z): f M + Hf= 394. 
5-(S)-Thioacetamidom e^hYM - r4 --f5"- a niino-i" V \4"-ax*d\»™ir.i»- y i } 



15 



20 



25 



3'-fluorop henvll-oxa7.oHdine-2-onp. 




Tr 



A solution of 5-(S)-(tert-butoxycarbonyl)aminomethyl-3-[4'-(5"-amino- 
l",3",4"-oxadiazoIe-2"-yl)fluorophenyl]-oxazolidin e -2-one. (0.160 g, 0.41 mmol) 
in 40% trifluoroacetic acid in DCM (8 ml) was stirred at r.t. for 1.5 h. Volatiles 
were removed under vacuum at r.t., and the gummy residue redissolved in MeOH 
and evaporated to afford the intermediate 5-(S)-aminomethyl-3-[4'-(5"-amino- 
l",3",4"-oxadiazole-2"-yl ) fluorophenyi]-oxazolidine-2-one trifluoroacetate as a 
white crystalline solid (HPLC R t = 3.1 min. MS (m/z): [M + H]*= 294). A solution 
of above intermediate and ehyl dithioacetate (0.093 ml, 0.67 mmol) with 
triethylamine (0.080 ml. 0.67 mmol) in DMF (2 ml ) was stirred at r.t. for 3 h. 
Solvent was removed under vacuum, and the product was purified by silica gel 
column chromatography (eluted with a mixture of 1% AcOH and 15% MeOH in 
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DCM). White crystals (0.05 Ig, 36%).~HPLC R,= 4.0 min. MS (m/z): [M+H] T = 

352: ' F : : 

Although the foregoing invention has been described in some detail by 
5 way of illustration and example for purposes of clarity and understanding, it will 
: be-apparent-to-those skilled in the art that cenainjchangejs^andjaodificat i o n$ may 

be practical. Therefore, the description and examples should not be construed as 

limiting the scope of the invention. 
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~~ : ^CLAIMS" 

What is 



A compound of formula 1: 



IMH-Re 



wherein: 



R 6 is thioacyl. aminocarbonyl. alkoxycarbonyl, aminothiocarbonyl. 
alkoxythiocarbonyl, alkylthio(carbonyl), or alkylthio(thiocarbonyl): 
10 R 7 is aryl or heteroaryl; 

R 8 is C,-C 7 alkyl, C,-C 7 alkenyl. C,-C 7 alkynyl, NR, O. S, C(=0)NR. 
NRC(=0). C(=0). C(=0)0. OC(=0), OC(=0)NR7NRC(=0)0. c ( =s)nr; 



NRC(=S).C(=S). C(=S)O.OC(=S), OC(=S)NR, NRC(=S)0, S(=0). S0 2 , 

- , pwt^^iNK , or-t€H^5OrwhereinTTT=-0-6Tand-^ 

wherein R and R' are independently H. alkyl, heteroalkyl. aryl or heteroaryl; and 

R, is hydrogen. OH. OR", SR", NR"R"\ alkyl, aryl, heteroalkyl. or 
heteroaryl. and wherein R" and R»< are independently H, alkyl, heteroalkyl. aryl 
or heteroaryl. 



20 2 - The compound of claim 1 wherein: 

R 8 is NR, S. C(=0)NR. NRC(=0). C(=0)0, OC(=0). OC(=0)NR. 
C(=S)NR. NRC(=S), OC(=S)NR, NRC(=S)0, or NRC(=S)NR', wherein R and R 
are independently H. alkyl. heteroalkyl. aryl or heteroaryl; and 

Ro is hydrogen. OR". SR". NR"R"\ alkyl, aryl, or heteroaryl, wherein 
, 25 each R" and R*" are independently H. alkyl. aryl or heteroaryl. 
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3. The compound of claim 1 wherein R 6 is a thioacyl group. 

4. A compound of claim 3 wherein the thioacyl group is selected from 
5 the group consisting of C(=S)CH 3 . C(=S)CH : CH ? , C(=S)H. and C(=S) 

cydopropyl- — 

5. A compound of formula 3. 



10 



0 

S 



wherein: 

R7 i s-ary hor-he teroaryl;- 



R 8 is C,-C 7 alkyW C,-C 7 alkenyl, C r C 7 alkynyl, NR, O, S, C(=0)NR. 
NRC(=Q), C(=Q), C(=0)0, OC(=Q), OC(=Q)NR, NRC(=Q)Q, C(=S)NR. 



1 5 NRC(=S), C(=S), C(=S)0, OC(=S), OC(=S)NR. NRC(=S)0. S(=0). S0 2 , 

S0 2 NR, NRS0 2? NRCONR\ NRC(=S)NR\ or (CH 2 ) n O. wherein n = 0-6. 
and wherein each R and R' are independently H. alkyl, heteroalkyL aryl or 
heteroaryl; 

R 9 is hydrogen, OH, OR", SR*\ NR"R"\ alkyl. aryl, heteroalkyL or 
20 heteroaryl, and wherein each R" and R'" are independently H. alkyl. 

heteroalkyL aryl or heteroaryl; and 

R l0 is H. alkyl, heteroalkyL aryl or heteroaryl. 

6. The compound of claim 5 wherein Rio is H; C1-4 alkyl, optionally 
25 substituted with one or more of F. CL CN, N0 2 . and COOC1-4 alkyl. 



;dot.ii> <wn ninQin7Ai i ^ 
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15 



JWcompound of claim 5. wherein: 



Rs is NR. S; C(=0)NR. NRC(=0), C(=0)0, OC(=OX <W*WR. 
C(=S)NR. NRC(=S). OC(=S)NR, NRC(=S)0, or NRC(=S)NR', wherein R and R' 
are independently H, alkyl, heteroalkyl. aryl or heteroarvl; and 



R" and R'" are independently H. alkyl. aryl or heteroaryl 
8 • A compound of formula 4: 

4 O 

10 wherein: 

R7 is aryl or heteroaryl; 



R 8 is NR. S^C(=0)NR, NRC(=0), C^Cryor^Qy^c^NR 
C(=S)NR - NRC(=S). OC(= S )NR,NRC( = S)0, or NRC(=S)NR'. wherein R and R~ 



R 9 is hydrogen, OR", SR", NR-R-, alkyl> ^ or heterQaryl wherein 
R" and RV each are independently H, alkyl, heteralkyl, aryl or heteroaryl; and 

R.o and R„ are independently hydrogen, alkyl, heteroalkyl, aryl or 
heteroaryl, or NR I0 R„ is NH 2 , NHC,- 4 alkyl, ^C.-Qalkylfc, or N(CH 2 ) 2 . 5 . 



- I* 
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9. A compound of formula 5: 



5 O 



wherein: 

5 R 7 is aryl or heteroaryl; 

R 8 is NR, S, C(=0)NR. NRC(=0); C(=0)0. OC(=6), OC(=0)NR, 
C(=S)NR. NRC(=S). OC(=S)NR. NRC(=S)0. or NRC(=S)NR\ wherein 
R and R' are independently H. alkyh heteroalkyh aryl or heteroaryl; and 
Ro is hydrogen, OR". SR , NR"R"\ alkyh aryl, or heteroaryl. 
10 wherein R" and R'" each are independently H, alkyl, heteroalkyh aryl or 
—heteroaryl; and - 



Rio is alkyl, C1-C4 alkyh heteroalkyh aryl or heteroaryl. 
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10. A compound of formula 6: 

R 9 -R 8 -R 7 -lO > H 
6 S 



5 wherein: 

R.7 is aryl or heteroaryl; 

R 8 is C,-C 7 alkyl, C,-C 7 alkenyl, C,-C 7 alkynyl, NR. O. S. 
C(=0)NR. NRC(=0). C(=Q), C(=0)0. OC(=0), OC(=0)NR, NRC(=0)0. 
C(=S)NR, NRC(=S), C(=S), C(=S)0. OC(=S), OC(=S)NR. NRC(=S)0. 
S(=0). S0 2 , S0 2 NR, NRS0 2 , NRCONR'. NRC(=S)NR\ or (CH 2 ) n O. 

wherein n = 0-6 . and wherein R and R' are independently H. alkyl, 

heteroalkyl, aryl or heteroaryl; ~~ 
~ ~ R?is hydrogen, OH, OR".SR". NR"R"', alkyl. aryl. heteroalkyl. 

orheteroaTyTand wherein R" and R^re inde^n^tTyrH7^Ik7rr~ " 

heteroalkyl, aryl or heteroaryl; 

Rio and R,, are independently hydrogen, alkyl, heteroalkyl. aryl or 
heteroaryl. and optionally NR.oR,, is NH 2 , NHC,- 4 alkyl, N(C,-C 4 alkyl) 2 , 
or N(CH 2 ) 2 . 5 . 

1 1 . The compound of claim 10, wherein: 

R 8 is NR. S. C(=0)NR. NRC(=0), C(=0)0. OC(=0), OC(=0)NR. 
C(=S)NR. NRC(=S). OC(=S)NR. NRC(=S)0. or NRC(=S)NR\ wherein R and R' 
are independently H. alkyl. heteroalkyl. aryl or heteroaryl; and 

Ro is hydrogen. OR". SR", NR"R"\ alkyl. aryl. or heteroaryl. wherein 
R** and R - "' are independently H. alkyl. aryl or heteroaryl. 
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1 2. A compound of formula 7: 



N^ORio 
7 S 



wherein: 

R 7 is aryl or heteroaryl; 



R 8 is C t -C 7 alkyl, C1-C7 alkenyl, C,-C 7 alkynyl, NR, O, S. C(=0)NR. 
NRC(=0), C(=0), C(=0)0. OC(=0), OC(=0)NR, NRC(=0)0, C(=S)NR. 
NRC(=S), C(=S), C(=S)O t OC(=S). OC(=S)NR, NRC(=S)0, S(=0), S0 2 , 
10 S0 2 NR. NRSO2, NRCONR', NRC(=S)NR', or (CH 2 ) n O, wherein n = 0-6. and 

wherein R and R' are independently H. alkyl, heteroalkyl, aryl or heteroaryl; 



R 9 is hydrogen. OH. OR", SR", NR"R"', alkyl, aryl, heteroalkyl, or 



heteroaryl. and wherein R" and R'" are independently H, alkyl, heteroalkyl. aryl 



or heteroaryl; and " 
15 Rjo is alkyl, Q-C4 alkyl, heteroalkyl, aryl or heteroaryl. 

13. The compound of claim 12, wherein: 

R 8 is NR, S, C(=0)NR, NRC(=0), C(=O)0, OC(=0), OC(=0)NR, 
C(=S)NR, NRC(=S), OC(=S)NR, NRC(=S)0, or NRC(=S)NR\ wherein R and R' 
20 are independently H, alkyl, heteroalkyl, aryl or heteroaryl; and 

R 9 is hydrogen, OR*\ SR'\ NR"R"\ alkyl, aryl, or heteroaryl, Vwherein 
R*' and R"* are independently H, alkyl, aryl or heteroaryl. 
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14. A compound of the structure 1 b: 



R 2 

1b 




NH-Rg 



5 wherein: 

R 2 and R* are, independently, hydrogen, alkyl, heteroalkyl, heteroaryl or an 
electron withdrawing group; 

R 6 is thioacyl, aminocarbonyl. alkoxycarbonyl, aminothiocarbonyl. 
alkoxythiocarbonyl, alkylthio(carbonyl), or alkylthio(thiocarbonyl); and 
10 R, is: 

" e(©)NR7R^ 



R 8 R9, NR 7 C(S)N R 8 R 9 , wherein R 7 , R 8 , and R 9 are, independently, 
-hydro gen. alkvL heter oalkyl. arvl or heteroaryl - 



C(O)ORi 0 , wherein R I0 is hydrogen, alkyl, heteroalkyl, aryl or 
15 heteroaryl; 

C(0)R n , wherein R n is hydrogen, alkyl. heteroalkyl, aryl or 
heteroaryl; 

SR I2 , S(0)2Ri2, or S(0)R l2 , wherein R 12 is hydrogen, alkyl, 
heteroalkyl, aryl or heteroaryl; 
20 NR 13 R, 4 wherein R l3 and R 14 are, independently, hydrogen, acyl, 

sulfonyl, alkyl, heteroalkyl. aryl or heteroaryl; 

2-oxazolyl comprising R l5 at the 4-position and R 16 at the 5- 
position of the oxazolyl, wherein R 15 and R 16 are, independently, 
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl or an electron withdrawing 
25 group; 
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^amiflQthiazolyl-comprising-R)? at the^-positiDJi_aiKlJBL^Uh£.5^ 



position of the thiazole, wherein Rn and Ri 8 . are. independently, 
hydrogen, alkyl. heteroalkyl. aryl, heteroaryl or an electron withdrawing 
group; and 

arer-kidependently— hydrogen^- 
aikyt. heteroalkyl. aryl, heteroaryl, acyl or sulfonyl; 

2-(1.3,4-thiadiazolyl) comprising R 2 i at the 5-position of the 1,3,4- 
thiadiazole, wherein R21 is hydrogen, alkyl, heteroalkyL amino(C 1-4 alkyl), 
acylamino(Ciu alkyl), thioacylamino((:i-4 alkyl), sulfonamido(Ci_4 alkyl), 
10 heterocarbonylamino(C!^ alkyl), aryl, heteroaryl, an electron withdrawing 

group, or NR22R23, wherein R22 and R 23 are, independently, hydrogen, 
acyl, thioacyl, sulfonyl, alkyl, heteroalkyl, aryl or heteroaryl; 



CH=CHR 2 4 or C s CR 2 a. wherein R 14 is C(0)NR 7 R 8 , C(S)NR 7 R 8 . 

OC(0)NR 7 R 8 , OC(S)NR 7 R 8 , NR 7 C(0)N R 8 R 9 , NR 7 C(S)N R 8 R 9 , 

T5 C(0)OR,o, C(6)R n , SR12, S(0)2Rr2, S(01R"i^Ri^RT4TCH3NRl9R2oV 

alkyl, aryl, or heteroaryl; or 

5,6-dihydro-l,4,2-dioxazine-3-yl, wherein R25 is at the 5-position 

of dioxazine, and R 2 6 is at the 6-position of dioxazine. and wherein R25 

and R 26 , are, independently, hydrogen, alkyl, heteroalkyl, aryl, heteroaryl 

20 or an electron withdrawing group; 

wherein optionally Ri and R2 together are a quinolone heterocycle 

C(=0)C(COOH)=CHNR2 7 , or Ri and R 2 together are a benzotriazole heterocycle 

NNNR27. or NN(R 27 )N, wherein R 2 i is alkyb aryl, or heteroaryl. 

25 15. A compound of claim 14, wherein Ri is C(0)NR 7 R 8 , SR U . 

C(S)NR 7 R 8 , C(0)ORio, C(0)R n * SR 12 , S(0) 2 Ri2, S(0)R,2 or NR 13 R 14 . 

16. A compound according to claim 14. wherein R\ is C(0)NR 7 R 8 . 
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25 



ll. A compound according to claim T^~^Tein~Rris~C (0 )QR , 0 . 



18. A compound according to claim 14. wherein R, is C(0)R n 

19. A compound according to claim 14.. wherein R. is SR 10 . 



20. A compound according to claim 14, wherein R, is NR x (C=0)R v 
wherein R x and R y are independently hydrogen, alkyl, heteroalkyl. aryl, or 
heteroaryl. 

21. A compound according to claim 14. wherein R, is NR x (S0 2 )R v , 
wherein R x and R y are independently hydrogen, alkyl. heteroalkyl, aryl. or 
heteroaryl with the proviso that R v is not H. 



15 2 ~ ATompound according to claim 14, wherein R7 is"NR, 3 R 14 . 



23. A compound according to clahnJ4^whgreir ; R, j s 2-oxazolyl. 



wherein R l5 is at the 4-position and R 16 is at the 5-position of the oxazole 



group. 



20 24 - A compound according to claim 14. wherein R] is 2- 

aminothiazolyl. wherein R I7 is at the 4-position and R I8 is at the 5-position of the 
aminothiazolyl grdup. 

25. A compound according to claim 14, wherein R, is CH 2 NR, 9 R 20 . 

26. A compound according to claim 1 5, wherein R4 is hydrogen. 

27. A compound according to claim 26, wherein R 2 is fluorine. 

30 
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28. A compound according to claim 27. wherein. R 6 is C(S)Ci. 7 alkyf 



or C(S )Cv 6 cycloalkyl. 

29. A compound according to claim 28. wherein Rj is C(0)NR 7 R8 and 
Ri is hydrogen. x 

30. A compound according to claim 29, wherein Rg is heteroaryl. 

31. A compound according to claim 16. wherein R4 is hydrogen. 

32. A compound according to claim 31. wherein R2 is fluorine. 

33. A compound according to claim 32. wherein R6 is C(S)CH3, and 
NR 7 Rg is NH(5"-(5-aminopyridine-2-yl)thiopyridine-3 , -yl) or NH(pyridine-3-yl) 



15 or NH(5-chloropyridine-3-yl). 
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34. The compound of claim 1 selected from the group consisting of 




O Me 



-5 



10 



15 



35. The compound of claim 1 wherein the compound 



is: 



The compound ^ 1 selected from the 



group consi sting of 




4H \= 



s ; and 
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TT. The compound of claim 1 selected from the group consisting ot 



40- 



25 




0 2 N 



38. A compound of formula 3c 



Rr-Rr 




3c 



wherein: 

R 2 and R4 are. independently, hydrogen, alkyl, heteroalkyl. heteroaryi or an 
electron withdrawing group; 
15 R$ is thioacyl, aminocarbonyl, alkoxycarbonyl, aminothiocarbonyl. 

alkoxythiocarbonyl. alkylthio(carbonyl), or alkylthio(thiocarbonyl); 

R 8 is C,-C 7 alkyl. C1-C7 alkenyl, C,-C 7 alkynyl, NR, O, S, C(=0)NR. C(=S)NR. 
NRC(=0). NRC(=S), C(=0). C(=0)0. C(=S)0, OC(=0). OC(=S), S(=0). S0 2 , S0 2 NR. 
NRSO2. NRCONR', NRCSNR', or (CH 2 ) n O. wherein n = 0-6. and wherein R and R' are 
20 independently H, alkyl. heteroalkyl. aryl or heteroaryi; and 

R 9 is hydrogen. OH. OR", SR". NR"R*". alkyl. aryl, heteroalkyl. or heteroaryi, 
and wherein R" and R*" are independently H. alkyl, heteroalkyl. aryl or heteroaryi. 
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i-af-ctaim-3€ -wherein- 



R7 is aryl; 
R 8 is S; and 

R9 is alkyl or heteroalkyl. 



40. The compound of claim 38, wherein 

R 6 is C(S)C,. 7 alkyl or C(S)C 3 . 6 cycloalkyl; 

R7 is aryl; 

R 8 is S(=0): and 

Ro is alkyl. 



15 



4 1 . The compound of claim 38, wherein: 
R 6 is C(S)C,.7 alkyl or C(S)C 3 - 6 cycloalkyl; 
R7 is aryl; 7- ~ 



R 8 is OC(=0}vand 
Rq is alkyl. 



20 



42. The compound of claim 38, wherein the compound is selected from the 
group consisting of 



Me 




; and 
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43. The compound of claim 38. wherein the compound is 




44. The compound of claim 38 selected from the group consisting of 




10 

45. The compound of claim 38 selected from the group consisting of 



15 
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451 The compound-ofclatnr3E . wherein th^ompgundis- 



s 

47. The compound of claim 38 selected from the group consisting of 



HON 




V 



s ; and 




Y 



48 .- The compound of claim 38 selected from the group consisting of 



0 ^-k^LXJH 



S ; and 




8 <y ^AJ^« 

15 . T 



X>CID: <Wp^_01091.07A1_l_> 
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Urt. TherxoTT»puund-c5f^rlaiin 3^7^herernT ttre~CDrnpoundis 




5 52. The compound of claim 38 selected from the group consisting of 




s 



o 
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-55. A compound "of "formula 4c: 



R 9 -R 8 -Het f , ^ _ 
4c 



wherein: 

**- is thioacyL ammocarbonyl. alkoxycarbonyj. aminothiocarbonyl. 
alkoxythiocarbonyl. alkylthio(carbonyl). or alkylthio(thiocarbonyl); 
Heti is heteroaryl: 

Rs is O-C7 alkyl. C,-C 7 alkenyl. C,-C 7 alkynyl, NR. O. S. C(=0)NR. 
C(=S)NR. NRC(=0), NRC(=S). C(=0). C(=0)0. C(=S)0. OC(=0). OC(=S). 
^).SO,SO:NR.NRSO,,N^ 



10 



15 



6. and wherein R and R' are independently H. alkyl. heteroalkyl. aryl or 
heteroaryl: and 



Ro is hydrogen. OH. OR". SR". NR"R"*. alkyh aryl. heteroalkyl. or 
heteroaryl. and wherein r and R<" are independently H. alkyl. heteroalkyl. aryl 
or heteroaryl. 



118 



WO 01/09107 



PCTAJS00/20332 



54. A compound of formula 5c: 




10 



15 



o 

5c 

wherein: 

R 2 and Ra are. independently, hydrogen, alkyl. heteroalkyK heteroar>'l or an 
electron withdrawing group; 



R 6 is thioacyK aminocarbonyK alkoxycarbonyK aminothiocarbonyK 
alkoxythiocarbonyK alkylthio(carbonyl). or alkylthio(thiocarbonyl); 

R 8 is C,-C7 alkyh C,-C 7 Wcii>TO^C7^]^NR. O. S, C(~=0)NK. 
C(=S)NR. NRG(=0), NRC(=S), C(=0), C(=0)0, C(=S)0, OC(=0), OC(=S), 
S(=0). S0 2 . SO^NR, NRSCX NRCONR', NRCSNR\ or (CH 2 ) n CK wherein n = 0- 
6. and wherein R and R* are independently H, alkyK heteroalkyK aryl or ; ^ 

heteroaryl; and 

Het 2 is a heterocyclic group. 



55. The compound of claim 54. wherein 

R 6 is C(S)C,.7 alkyl or C(S)C 3 _ 6 cycloalkyl; 
R 7 is aryl; 

R 8 isS:and 

20 Het : is a thienylphenyl or thiazolyl group. 
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56. The compound of claim 54. wherein: 



R 6 is C(S)Ci.7 aikyl or C(S)C 3 . 6 cycloalkyl; 

R 7 is aryk 

R 8 is NH: and 

Het 2 is 13,5-triazinyl. 



57. The compound of claim 54 having the structure: 

K Q 




10 



58. A compound of claim 1 having the structure 




15 



"~59~ A composition for the treatment or prevention of an infectious - 
disorder comprising an effective amount of a compound of claim 1 and a 
pharmaceutical^ acceptable carrier. 



60. The composition of claim 59 wherein the compound is 



9 
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62. The composition of claim 59 wherein the 



compound is 




M 



r 



63. The composition of claim 59 wherein the . 



: compound is 



64. The composition of claim 59 wherein the compound is 

15 n=^ tr 

s 

65 The composilion of claim 59 wherein .he compound is 

20 
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66. The composition of claim 59 wherein the compound is 




S 



67. The composition of claim 59 wherein the compound is 




68. The composition of claim 59 wherein the compound is 




69. The composition of claim 59 wherein the compound is 
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-9Q- — -The-composition of cIaim-5^ wherein the compound is 
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72. A composition for the treatment or prevention of an infectious 
disorder comprising an effective amount of a compound of claim 5 and a 
pharmaceutical I y acceptable carrier. 
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- — : — A composition f or the i i eai i nen Tnorpreveruiou of an-infeetious~ 

disorder comprising an effective amount of a compound of claim 10 and a 
pharmaceutical ly acceptable carrier. 

74. A composition for the treatment or prevention of an infectious 



disorder comprising an effective amount of a compound of claim 12 and a 
pharmaceutical^ acceptable carrier. 

10 75. A composition for the treatment or prevention of an infectious 

disorder comprising an effective amount of a compound of claim 14 and a' 
pharmaceutical^ acceptable carrier. 



T3~ 
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76. A composition for the treatment or prevention of an infectious 
disorder comprisin^^ a compound~ofclaim 38 and a" 
pharmaceutical^ acceptable carrier. — 



77. A method of treating or preventing an infectious disorder in a human 
or other animal subject, comprising administering to the subject an effective 
amount of a compound of claim 1. 

78. A method of treating or preventing an infectious disorder in a human 
or other animal subject, comprising administering to the subject an effective 
amount of a compound of claim 5. 

79. A method of treating or preventing an infectious disorder in a human 
or other animal subject, comprising administering to the subject an effective 
amount of a compound of claim 10. 



Q 



30 80. A method of treating or preventing an infectious disorder in a human 

or other animal subject, comprising administering to the subject an effective 
amount of a compound of claim 12. 
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81 . A, method of treating or preventing an infectious disorder in a human 
of other animal subject, comprising administering to the subject an effective 
amount of a compound of claim 14. 



82. A method of tr c a t4Thg"Or-pr&ve^twg-an- 

other animal subject, comprising administering to the subject an effective amount of a 
compound of claim 38. 



10 83. A method for a solid phase synthesis of the compounds of claim 5 

comprising the treatment of an amide precursor comprising a group NC(0)Rio< 
immobilized on a support, wherein R l0 is alkyl. heteroalkyl. aryl or heteroaryl, with a 
thibnation reagent: and release of a compound of formula 3 from the support. 
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